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TRANSMISSION LINE SAFETY AND NUISANCE 
Obed Odoemelam, Ph.D. 

SUMMARY OF CONCLUSIONS 

The applicant, Hydrogen Energy International, LLC, proposes to transmit the power 
from the proposed Hydrogen Energy California project to Pacific Gas and Electric‘s 
existing 230-kV Midway Substation approximately eight miles to the northwest and from 
which it would be delivered to the California Independent Operator-controlled power 
grid. Since the 230-kV line to be used would be operated within the PG&E service area, 
it would be constructed, operated, and maintained according to PG&E’s guidelines for 
line safety and field management which conform to applicable laws, ordinances, 
regulations and standards. The two candidate routes for the line would each traverse a 
mostly agricultural area with no nearby residents thereby eliminating the potential for 
residential electric and magnetic field exposures. With the four proposed conditions of 
certification, any safety and nuisance impacts from construction and operation of the 
proposed line would be less than significant for either route.  

INTRODUCTION 

The purpose of this staff analysis is to assess the transmission line design and 
operational plan for the proposed Hydrogen Energy California (HECA) project to 
determine whether its related field and non-field impacts as expected from two 
candidate routes would constitute a significant environmental hazard in the surrounding 
areas; the line would be eight miles long in either of the proposed routes which would 
traverse the same general area for the connection to the PG&E Midway Substation. All 
related health and safety laws, ordinances, regulations, and standards (LORS) are 
currently aimed at minimizing such hazards. Staff’s analysis focuses on the following 
issues taking into account both the physical presence of the line and the physical 
interactions of its electric and magnetic fields: 

• aviation safety; 

• interference with radio-frequency communication; 

• audible noise; 

• fire hazards; 

• hazardous shocks; 

• nuisance shocks; and 

• electric and magnetic field (EMF) exposure. 
 
The federal, state, and local laws and policies in the next section apply to the control of 
the field and nonfield impacts of electric power lines. Staff’s analysis examines the 
project’s compliance with these requirements. 
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METHODOLOGY AND THRESHOLDS FOR DETERMINING 
ENVIRONMENTAL CONSEQUENCES  

The potential magnitude of the line impacts of concern in this staff analysis depends on 
compliance with the listed design-related LORS and industry practices. These LORS 
and practices have been established to maintain impacts below levels of potential 
significance. Thus, if staff determines that the project would comply with applicable 
LORS, we would conclude that any transmission line-related safety and nuisance 
impacts would be less than significant. The nature of these individual impacts is 
discussed below together with the potential for compliance with the LORS that apply.  

Laws, Ordinances, Regulations, and Standards  
 

TRANSMISSION LINE SAFETY AND NUISANCE (TLSN) TABLE 1 
Laws, Ordinances, Regulations, and Standards (LORS) 

Applicable LORS Description 

Aviation Safety 
Federal  
Title 14, Part 77 of the Code of 
Federal Regulations 
(CFR),”Objects Affecting the 
Navigable Air Space” 

Describes the criteria used to determine the need for a 
Federal Aviation Administration (FAA) “Notice of 
Proposed Construction or Alteration” in cases of potential 
obstruction hazards. 

FAA Advisory Circular No. 70/7460-
1G, “Proposed Construction and/or 
Alteration of Objects that May 
Affect the Navigation Space” 

Addresses the need to file the “Notice of Proposed 
Construction or Alteration” (Form 7640) with the FAA in 
cases of potential for an obstruction hazard. 

FAA Advisory Circular 70/7460-1G, 
“Obstruction Marking and Lighting” 

Describes the FAA standards for marking and lighting 
objects that may pose a navigation hazard as established 
using the criteria in Title 14, Part 77 of the CFR. 

Interference with Radio Frequency Communication 

Federal  
Title 47, CFR, section 15.2524, 
Federal Communications 
Commission (FCC) 

Prohibits operation of devices that can interfere with 
radio-frequency communication. 

State  
California Public Utilities 
Commission (CPUC) General 
Order 52 (GO-52 ) 

Governs the construction and operation of power and 
communications lines to prevent or mitigate interference. 

Audible Noise 

Local  
Kern County General Plan: Noise 
Element 

References the county’s Ordinance Code for noise 
limits. 

Kern County: Noise Ordinance Establishes performance standards for planned 
residential or other noise-sensitive land uses. 
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Applicable LORS Description 

Hazardous and Nuisance Shocks 

State  
CPUC GO-95, “Rules for Overhead 
Electric Line Construction” 

Governs clearance requirements to prevent hazardous 
shocks, grounding techniques to minimize nuisance 
shocks, and maintenance and inspection requirements. 

Title 8, California Code of 
Regulations (CCR) section 2700 et 
seq. “High Voltage Safety Orders” 

Specifies requirements and minimum standards for safely 
installing, operating, working around, and maintaining 
electrical installations and equipment. 

National Electrical Safety Code Specifies grounding procedures to limit nuisance shocks. 
Also specifies minimum conductor ground clearances. 

Industry Standards  
Institute of Electrical and 
Electronics Engineers (IEEE) 1119, 
“IEEE Guide for Fence Safety 
Clearances in Electric-Supply 
Stations” 

Specifies the guidelines for grounding-related practices 
within the right-of-way and substations. 

Electric and Magnetic Fields 
State  
GO-131-D, CPUC ”Rules for 
Planning and Construction of 
Electric Generation Line and 
Substation Facilities in California” 

Specifies application and noticing requirements for new 
line construction including EMF reduction.  

CPUC Decision 93-11-013 Specifies CPUC requirements for reducing power 
frequency electric and magnetic fields. 

Industry Standards  
American National Standards 
Institute (ANSI/IEEE) 644-1944 
Standard Procedures for 
Measurement of Power Frequency 
Electric and Magnetic Fields from 
AC Power Lines 

Specifies standard procedures for measuring electric and 
magnetic fields from an operating electric line.  

Fire Hazards 
State  
14 CCR sections 1250-1258, “Fire 
Prevention Standards for Electric 
Utilities” 

Provides specific exemptions from electric pole and tower 
firebreak and conductor clearance standards and 
specifies when and where standards apply. 

SETTING AND EXISTING CONDITIONS 
As discussed by the applicant, Hydrogen Energy International, LLC, (HEI), the proposed 
HECA project would be located on a 473-acre land parcel approximately 1.5 miles 
northwest of the unincorporated community of Tupman in unincorporated Kern County.  
 
The project and related tie-in transmission line would be in an area primarily used for 
agricultural activities with no nearby residences. Two alternative routes for the 
transmission line have been proposed to each be approximately eight miles long as it 
extends from the project site in a mostly northwestern direction before entering the 
substation on its north side. The ultimate choice would depend on factors bearing on 
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land availability, design considerations, line maintainability and ease of construction but 
the areas of field and nonfield impacts of potential concern to staff would essentially be 
the same (HEI 2009c, pp. 2-17, 2-74 and 2009f Figure 1). The applied design would 
also be the same for each route; therefore the same design- and operations-related 
conditions for certification would apply to the line in any chosen route. Since the nearest 
residence would be approximately 370 feet from either of the candidate routes (HEI 
2009c pp. 5.6-3 and 5.4-5) there would not be the type of residential field exposure that 
has been of health concern in recent years.  

PROJECT DESCRIPTION 
The proposed tie-in line would consist of the following individual segments: 

• A new, double-circuit 230-kV overhead transmission line extending 8 miles from the 
on-site project switchyard to PG&E’s Midway Substation near the town of 
Buttonwillow to the northwest; and  

• The project’s on-site 230-kV switchyard from which the conductors would extend to 
the Midway Substation.  

 
The proposed project line would have a 150-foot right-of-way within each candidate 
route.  
 
The conductors would be aluminum steel-supported cables supported on steel towers 
or steel poles as typical of similar PG&E lines. The applicant provided the details of the 
proposed support structures as related to line safety, maintainability, and field reduction 
efficiency. These support structures would be spaced 700 feet apart with a minimum 
ground clearance of 40 feet which is significantly more than the CPUC-specified 
minimum of 30 feet (HEI 2009a, page 4-10, and Figures 4-2 and 4-33.4-39).  

ASSESSMENT OF IMPACTS AND DISCUSSION OF MITIGATION  

DIRECT IMPACTS AND MITIGATION 
Aviation Safety 
Any potential hazard to area aircraft would relate to the potential for collision in the 
navigable airspace. The requirements in the LORS listed on TLSN Table 1 establish the 
standards for assessing the potential for obstruction hazards within the navigable space 
and establish the criteria for determining when to notify the FAA about such hazards. 
These regulations require FAA notification in cases of structures over 200 feet from the 
ground, or if the structure were to be less than 200 feet in height but located within the 
restricted airspace in the approaches to public or military airports. For airports with 
runways longer than 3,200 feet, the restricted space is defined by the FAA as an area 
extending 20,000 feet from the runway. For airports with runways of 3,200 feet or less, 
the restricted airspace would be an area that extends 10,000 feet from this runway. For 
heliports, the restricted space is an area that extends 5,000 feet.  
 
Buttonwillow Airport is located approximately 3.5 miles southwest of the connected 
Midway Substation potentially placing the proposed line’s structures within the restricted 
airspace. However, to pose an aviation hazard according to FAA criteria, the line 
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structure will have to be 160 feet in height or more. At a maximum of 115-feet in height, 
the erected line would not pose any aviation hazard within any of the candidate rotes 
(HEI 2009c, p. 4-13). Furthermore, the maximum height of 115 feet places the proposed 
line structures significantly below the 200-foot height that triggers the concern over 
aviation hazard according to FAA requirements. The other area airports are Ford City, 
Bakersfield and Gottlieb Airports. The Ford City Airport is located 14 miles south of 
Tupman; the Bakersfield Airport is located approximately 22 miles east of Tupman, with 
Gottlieb approximately 14 miles east of Buttonwillow. None of these airports is close 
enough for any line-related collision hazards. Therefore, staff does not recommend a 
condition of certification regarding aviation safety.  

Interference with Radio-Frequency Communication  
Transmission line-related radio-frequency interference is one of the indirect effects of 
line operation and is produced by the physical interactions of line electric fields. Such 
interference is due to the radio noise produced by the action of the electric fields on the 
surface of the energized conductor. The process involved is known as corona 
discharge, but is referred to as spark gap electric discharge when it occurs within gaps 
between the conductor and insulators or metal fittings. When generated, such noise 
manifests itself as perceivable interference with radio or television signal reception or 
interference with other forms of radio communication. Since the level of interference 
depends on factors such as line voltage, distance from the line to the receiving device, 
orientation of the antenna, signal level, line configuration and weather conditions, 
maximum interference levels are not specified as design criteria for modern 
transmission lines. The level of any such interference usually depends on the 
magnitude of the electric fields involved and the distance from the line. The potential for 
such impacts is therefore minimized by reducing the line electric fields and locating the 
line away from inhabited areas. 
 
The proposed project lines would be built and maintained according to standard 
practices that minimize surface irregularities and discontinuities. Moreover, the potential 
for such corona-related interference is usually of concern for lines of 345 kV and above, 
and not for 230-kV lines such as the proposed line. The proposed low-corona designs 
are used for PG&E lines of similar voltage rating to reduce surface electric field 
gradients and the related potential for corona effects. Since the proposed lines would 
traverse a largely uninhabited agricultural area within each candidate route, staff does 
not expect any corona-related radio-frequency interference or related complaints and 
does not recommend any related condition of certification.  

Audible Noise 
The noise-reducing designs related to electric field intensity are not specifically 
mandated by federal or state regulations in terms of specific noise limits. As with radio 
noise, such noise is limited instead through design, construction, or maintenance 
practices established from industry research and experience as effective without 
significant impacts on line safety, efficiency, maintainability, and reliability. Audible noise 
usually results from the action of the electric field at the surface of the line conductor 
and could be perceived as a characteristic crackling, frying, or hissing sound or hum, 
especially in wet weather. Since the noise level depends on the strength of the line 
electric field, the potential for perception can be assessed from estimates of the field 
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strengths expected during operation. Such noise is usually generated during rainfall, but 
mainly from overhead lines of 345 kV or higher. It is, therefore, not generally expected 
at significant levels from lines of less than 345 kV as proposed for HECA. Research by 
the Electric Power Research Institute (EPRI 1982) has validated this by showing the 
fair-weather audible noise from modern transmission lines to be generally 
indistinguishable from background noise at the edge of a right-of-way of 100 feet or 
more; the proposed line right-of-way would be 150 feet (HEI 2009c. p 4-8). Since the 
low-corona designs are also aimed at minimizing field strengths, staff does not expect 
the proposed line operation to add significantly to current background noise levels in the 
project area. For an assessment of the noise from the proposed project and related 
facilities, please refer to staff’s analysis in the Noise and Vibration section. 

Fire Hazards 
The fire hazards addressed through the related LORS in TLSN Table 1 are those that 
could be caused by sparks from conductors of overhead lines, or that could result from 
direct contact between the line and nearby trees and other combustible objects. 
 
Standard fire prevention and suppression measures for similar PG&E lines would be 
implemented for the proposed project line (HEI 2009a, pp. 4-14 and 4.15). The 
applicant’s intention to ensure compliance with the clearance-related aspects of GO-95 
would be an important part of this mitigation approach. Condition of Certification TLSN-
3 is recommended to ensure compliance with important aspects of the fire prevention 
measures.  

Hazardous Shocks 
Hazardous shocks are those that could result from direct or indirect contact between an 
individual and the energized line, whether overhead or underground. Such shocks are 
capable of serious physiological harm or death and remain a driving force in the design 
and operation of transmission and other high-voltage lines. 
 
No design-specific federal regulations have been established to prevent hazardous 
shocks from overhead power lines. Safety is assured within the industry from 
compliance with the requirements specifying the minimum national safe operating 
clearances applicable in areas where the line might be accessible to the public.  
 
The applicant’s stated intention to implement the GO-95-related measures against 
direct contact with the energized line (HEI 2009c, p.4-15) would serve to minimize the 
risk of hazardous shocks. Staff’s recommended Condition of Certification TLSN-1 would 
be adequate to ensure implementation of the necessary mitigation measures. 

Nuisance Shocks 
Nuisance shocks are caused by current flow at levels generally incapable of causing 
significant physiological harm. They result mostly from direct contact with metal objects 
electrically charged by fields from the energized line. Such electric charges are induced 
in different ways by the line’s electric and magnetic fields.  
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There are no design-specific federal or state regulations to limit nuisance shocks in the 
transmission line environment. For modern overhead high-voltage lines, such shocks 
are effectively minimized through grounding procedures specified in the National 
Electrical Safety Code (NESC) and the joint guidelines of the American National 
Standards Institute (ANSI) and the Institute of Electrical and Electronics Engineers 
(IEEE). For the proposed project line, the project owner will be responsible in all cases 
for ensuring compliance with these grounding-related practices within the right-of-way. 
 
The potential for nuisance shocks around the proposed line would be minimized through 
standard industry grounding practices (HEI 2009c, p. 4-14). Staff recommends 
Condition of Certification TLSN-4 to ensure such grounding for HECA. 

Electric and Magnetic Field Exposure 
The possibility of deleterious health effects from EMF exposure has increased public 
concern in recent years about living near high-voltage lines. Both electric and magnetic 
fields occur together whenever electricity flows, and exposure to them together is 
generally referred to as EMF exposure. The available evidence as evaluated by the 
CPUC, other regulatory agencies, and staff has not established that such fields pose a 
significant health hazard to exposed humans. There are no health-based federal 
regulations or industry codes specifying environmental limits on the strengths of fields 
from power lines. Most regulatory agencies believe, as staff does, that health-based 
limits are inappropriate at this time. They also believe that the present knowledge of the 
issue does not justify any retrofit of existing lines. 
 
Staff considers it important, as does the CPUC, to note that while such a hazard has not 
been established from the available evidence, the same evidence does not serve as 
proof of a definite lack of a hazard. Staff therefore considers it appropriate, in light of 
present uncertainty, to recommend feasible reduction of such fields without affecting 
safety, efficiency, reliability, and maintainability.  
 
While there is considerable uncertainty about EMF health effects, the following facts 
have been established from the available information and have been used to establish 
existing policies: 

• Any exposure-related health risk to the exposed individual will likely be small. 

• The most biologically significant types of exposures have not been established. 

• Most health concerns are about the magnetic field. 

• There are measures that can be employed for field reduction, but they can affect line 
safety, reliability, efficiency, and maintainability, depending on the type and extent of 
such measures. 

State’s Approach to Regulating Field Exposures 
In California, the CPUC (which regulates the installation and operation of many high-
voltage lines owned and operated by investor-owned utilities) has determined that only 
no-cost or low-cost measures are presently justified in any effort to reduce power line 
fields beyond levels existing before the present health concern arose. The CPUC has 
further determined that such reduction should be made only in connection with new or 
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modified lines. It requires each utility within its jurisdiction to establish EMF-reducing 
measures and incorporate such measures into the designs for all new or upgraded 
power lines and related facilities within their respective service areas. The CPUC further 
established specific limits on the resources to be used in each case for field reduction. 
Such limitations were intended by the CPUC to apply to the cost of any redesign to 
reduce field strength or relocation to reduce exposure. Publicly owned utilities, which 
are not within the jurisdiction of the CPUC, voluntarily comply with these CPUC 
requirements. This CPUC policy resulted from assessments made to implement CPUC 
Decision 93-11-013.  
 
The CPUC has recently revisited the EMF management issue to assess the need for 
policy changes to reflect the available information on possible health impacts. The 
findings specified in Decision D.06-1-42 of January 2006, did not point to a need for 
significant changes to existing field management policies. Since there are no residences 
in the immediate vicinity of the proposed project line, there would not be the long-term 
residential EMF exposures mostly responsible for the health concern of recent years. 
The only project-related EMF exposures of potential significance would be the short-
term exposures of plant workers, regulatory inspectors, maintenance personnel, visitors, 
or individuals in the vicinity of the line. These types of exposures are short term and well 
understood as not significantly related to the health concern. 
 
In keeping with this CPUC policy, staff requires a showing that each proposed overhead 
line would be designed according to the safety and EMF-reducing design guidelines 
applicable to the utility service area involved. These field-reducing measures can impact 
line operation if applied without appropriate regard for environmental and other local 
factors bearing on safety, reliability, efficiency, and maintainability. Therefore, it is up to 
each applicant to ensure that such measures are applied in ways that prevent 
significant impacts on line operation and safety. The extent of such applications would 
be reflected by ground-level field strengths as measured during operation. When 
estimated or measured for lines of similar voltage and current-carrying capacity, such 
field strength values can be used by staff and other regulatory agencies to assess the 
effectiveness of the applied reduction measures. These field strengths can be estimated 
for any given design using established procedures. Estimates are specified for a height 
of one meter above the ground, in units of kilovolts per meter (kV/m), for the electric 
field, and milligauss (mG) for the companion magnetic field. Their magnitude depends 
on line voltage (in the case of electric fields), the geometry of the support structures, 
degree of cancellation from nearby conductors, distance between conductors, and, in 
the case of magnetic fields, amount of current in the line.  
 
Since the CPUC currently requires that most new lines in California be designed 
according to the EMF-reducing guidelines of the electric utility in the service area 
involved, their fields are required under this CPUC policy to be similar to fields from 
similar lines in that service area. Designing the proposed project line according to 
existing PG&E field strength-reducing guidelines would constitute compliance with the 
CPUC requirements for line field management.  
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Industry’s and Applicant’s Approach to Reducing Field Exposures 
The present focus is on the magnetic field because unlike electric fields, it can penetrate 
the soil, buildings, and other materials to produce the types of human exposures at the 
root of the health concern of recent years. The industry seeks to reduce exposure, not 
by setting specific exposure limits, but through design guidelines that minimize exposure 
in each given case. As one focuses on the strong magnetic fields from the more visible 
high-voltage power lines, staff considers it important, for perspective, to note that an 
individual in a home could be exposed to much stronger fields while using some 
common household appliances than from high-voltage lines (National Institute of 
Environmental Health Services and the U.S. Department of Energy, 1998). The 
difference between these types of field exposures is that the higher-level, appliance-
related exposures are short term, while the exposures from power lines are lower level, 
but long term. Scientists have not established which of these types of exposures would 
be more biologically meaningful in the individual. Staff notes such exposure differences 
only to show that high-level magnetic field exposures regularly occur in areas other than 
around high-voltage power lines. 
 
As with similar PG&E lines, specific field strength-reducing measures would be 
incorporated into the proposed line’s design to ensure the field strength minimization 
currently required by the CPUC in light of the concern over EMF exposure and health. 
 
The field reduction measures to be applied include the following: 
1. increasing the distance between the conductors and the ground to an optimal level; 
2. reducing the spacing between the conductors to an optimal level; 
3. minimizing the current in the line; and 
4. arranging current flow to maximize the cancellation effects from interacting of 

conductor fields.  
 
Since the routes of the proposed project lines would have no nearby residences, the 
long-term residential field exposures at the root of the health concern of recent years 
would not be a significant concern. The field strengths of most significance in this regard 
would be as encountered at the edge of the line’s 150-foot right-of-way. These field 
intensities would depend on the effectiveness of the applied field-reducing measures. 
The applicant calculated the maximum electric and magnetic field intensities expected 
along either of the proposed routes (HEI 2009c, pp. 4-11 through 4-13 and Figures 4-9 
through 4-13). The maximum electric field strength was calculated as 0.12 kV/m at the 
edge of the 150-foot right-of-way while the maximum operational magnetic field strength 
was calculated as 24.4 mG at the same location. These field strength values are similar 
to those of similar PG&E lines (as required under current CPUC regulations) but, in the 
case of the magnetic field, the estimate is much less than the 200 mG currently 
specified by the few states with regulatory limits. The requirements in Condition of 
Certification TLSN-2 for field strength measurements are intended to assess the 
applicant’s assumed field reduction efficiency.  
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CUMULATIVE IMPACTS  

Operating any given project may lead to significant adverse cumulative impacts when its 
effects are considered cumulatively considerable. "Cumulatively considerable" means in 
this context that the incremental effects of an individual project would be significant 
when considered together with the effects of past, existing, and future projects 
(California Code Regulation, Title 14, section 15130). When field intensities are 
measured or calculated for a specific location, they reflect the interactive, and therefore, 
cumulative effects of fields from all contributing conductors. This interaction could be 
additive or subtractive depending on prevailing conditions. Since the proposed project’s 
transmission line would be designed, built, and operated according to applicable field-
reducing PG&E guidelines (as currently required by the CPUC for effective field 
management), any contribution to cumulative area exposures should be at levels 
expected for PG&E lines of similar voltage and current-carrying capacity. It is this 
similarity in intensity that constitutes compliance with current CPUC requirements on 
EMF management. The actual field strengths and contribution levels for the proposed 
line design (in this project area with no nearby lines) would be assessed from the results 
of the field strength measurements specified in Condition of Certification TLSN-2. Since 
there are no nearby area lines, no cumulative safety and nuisance impacts from the 
combined interaction of fields from nearby lines are expected. 

COMPLIANCE WITH LORS 

As previously noted, current CPUC policy on safe EMF management requires that any 
high-voltage line within a given area be designed to incorporate the field strength-
reducing guidelines of the main area utility lines to be interconnected. The utility in the 
case of HECA is PG&E. Since the proposed project’s 230-kV line and related 
switchyards would be designed according to the respective requirements of the LORS 
listed in TLSN Table 1, and operated and maintained according to current PG&E 
guidelines on line safety and field strength management, staff considers the proposed 
design and operational plan to be in compliance with the health and safety requirements 
of concern in this analysis. The actual contribution to the area’s field exposure levels 
would be assessed for the chosen route from results of the field strength measurements 
required in Condition of Certification TLSN-2. 

RESPONSE TO AGENCY AND PUBLIC COMMENTS 

Staff received no public or agency comments on the transmission line nuisance and 
safety aspects of the proposed HECA.  

NOTEWORTHY PUBLIC BENEFITS 

Since the proposed tie-in line would pose specific, although insignificant risks of the field 
and nonfield effects of concern in this analysis, its building and operation would not yield 
any public benefits regarding the effort to minimize any human risks from these impacts. 
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FACILITY CLOSURE 

If the proposed HECA were to be closed and decommissioned, and all related 
structures are removed as described in the Project Description section, the minimal 
electric shocks and fire hazards from the physical presence of this tie-in line would be 
eliminated. Decommissioning and removal would also eliminate the line’s field impacts 
assessed in this analysis in terms of nuisance shocks, radio-frequency impacts, audible 
noise, and electric and magnetic field exposure. Since the line would be designed and 
operated according existing PG&E guidelines, these impacts would be as expected for 
PG&E lines of the same voltage and current-carrying capacity and therefore, at levels 
reflecting compliance with existing health and safety LORS.  

PROPOSED CONDITIONS OF CERTIFICATION 

TLSN-1  The project owner shall construct the proposed 230-kV transmission line 
within either of the two candidate routes according to the requirements of 
California Public Utility Commission’s GO-95, GO-52, GO-131-D, Title 8, and 
Group 2, High Voltage Electrical Safety Orders, sections 2700 through 2974 
of the California Code of Regulations, and Pacific Gas and Electric’s EMF 
reduction guidelines. 

Verification: At least 30 days prior to start of construction of the transmission line or 
related structures and facilities, the project owner shall submit to the Compliance 
Project Manager (CPM) a letter signed by a California registered electrical engineer 
affirming that the lines will be constructed according to the requirements stated in the 
condition. 

TLSN-2  The project owner shall use a qualified individual to measure the strengths of 
the electric and magnetic fields from the line at the points of maximum 
intensity along the candidate routes for which the applicant provided specific 
estimates. The measurements shall be made before and after energization 
according to the American National Standard Institute/Institute of Electrical 
and Electronic Engineers (ANSI/IEEE) standard procedures. These 
measurements shall be completed no later than six months after the start of 
operations. 

Verification: The project owner shall file copies of the pre-and post-energization 
measurements with the CPM within 60 days after completion of the measurements.  

TLSN-3  The project owner shall ensure that the right-of-way for each of the candidate 
routes for the proposed transmission line is kept free of combustible material, 
as required under the provisions of section 4292 of the Public Resources 
Code and section 1250 of Title 14 of the California Code of Regulations.  

Verification: During the first five (5) years of plant operation, the project owner shall 
provide a summary of inspection results and any fire prevention activities carried out 
along the right-of-way and provide such summaries in the Annual Compliance Report 
on transmission line safety and nuisance-related requirements. 
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TLSN-4  The project owner shall ensure that all permanent metallic objects within the 
right-of-way of the chosen route are grounded according to industry standards 
regardless of ownership.  

Verification: At least 30 days before the lines are energized, the project owner shall 
transmit to the CPM a letter confirming compliance with this condition. 

CONCLUSIONS 

Since staff does not expect the proposed 230-kV transmission tie-in line to pose an 
aviation hazard within any of the two candidate routes according to current FAA criteria, 
we do not consider it necessary to recommend specific location changes on the basis of 
a potential hazard to area aviation. 
 
The potential for nuisance shocks would be minimized through grounding and other 
field-reducing measures that would be implemented in keeping with current PG&E 
guidelines (reflecting standard industry practices). These field-reducing measures would 
maintain the generated fields within levels not associated with radio-frequency 
interference or audible noise.  
 
The potential for hazardous shocks would be minimized through compliance with the 
height and clearance requirements of CPUC’s General Order 95. Compliance with Title 
14, California Code of Regulations, section 1250, would minimize fire hazards while the 
use of low-corona line design, together with appropriate corona-minimizing construction 
practices, would minimize the potential for corona noise and its related interference with 
radio-frequency communication in the area around the chosen route. 
 
Since electric or magnetic field health effects have neither been established nor ruled 
out for the proposed HECA and similar transmission lines, the public health significance 
of any related field exposures cannot be characterized with certainty. The only 
conclusion to be reached with certainty is that the proposed line’s design and 
operational plan would be adequate to ensure that the generated electric and magnetic 
fields are managed to an extent the CPUC considers appropriate in light of the available 
health effects information. The long-term, mostly residential, magnetic exposure of 
health concern in recent years would be insignificant for the proposed line given the 
absence of residences along the proposed route. On-site worker or public exposure 
would be short term and at levels expected for PG&E lines of similar design and 
current-carrying capacity. Such exposure is well understood and has not been 
established as posing a significant human health hazard. 
 
Since the proposed project’s line would be operated to minimize the health, safety, and 
nuisance impacts of concern to staff and would be routed in each candidate route 
through an area with no nearby residences, staff considers the proposed design, 
maintenance, and construction plan as complying with the applicable LORS. With 
implementation of the four recommended conditions of certification, any such impacts 
would be less than significant for either of the two candidate routes.  
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WORKER SAFETY AND FIRE PROTECTION 
Geoff Lesh, P.E., Rick Tyler, and Alvin Greenberg, PhD 

SUMMARY OF CONCLUSIONS 

Staff concludes that if the applicant for the proposed Hydrogen Energy California 
Project provides project construction safety and health, and project operations and 
maintenance safety and health programs, as required by conditions of certification 
WORKER SAFETY-1, through -7, the project would incorporate sufficient measures to 
both ensure adequate levels of industrial safety and comply with applicable laws, 
ordinances, regulations, and standards. These proposed conditions of certification 
ensure that these programs, proposed by the applicant, will be reviewed by the 
appropriate agencies before they are implemented. The conditions also require 
verification that the proposed plans adequately ensure worker safety and fire protection 
and comply with applicable LORS.  

The proposed facility would be located in an area that is currently served by the Kern 
County Fire Department. In ongoing concurrent siting of other power plant projects 
(Beacon Solar Power Plant and Ridgecrest Solar Power Plant), both of which are in 
eastern Kern County, the County has indicated that in general, services provided by the 
County which include police, fire, and emergency medical services would be impacted 
by this type of project. Although the Kern County Fire Department has been contacted 
regarding potential impacts that would be caused by the construction and operation of 
the Hydrogen Energy California Project, they have responded that there will be impacts, 
but have not yet provided details of what mitigation they believe will be required. The 
Kern County Fire Department indicated that they are continuing their discussions with 
the applicant. Upon consideration of the County’s response to these other projects, staff 
estimates that direct and cumulative impacts would exist if the proposed Hydrogen 
Energy California Project is built. Therefore, Energy Commission Staff recommends 
proposed Condition of Certification WORKER SAFETY-8 as a place holder until the 
Kern County Fire Department can reach an agreement and/or specifically identify the 
necessary mitigation. 

INTRODUCTION  

Worker safety and fire protection are regulated through federal, state, and local laws, 
ordinances, regulations, and standards (LORS). Industrial workers at the facility both 
operate equipment and handle hazardous materials daily, and could face hazards 
resulting in accidents and serious injury. Protection measures are employed to eliminate 
or reduce these hazards or minimize their risk through special training, protective 
equipment, and procedural controls. 

The purpose of this preliminary staff assessment (PSA) is to assess the worker safety 
and fire protection measures proposed by the Hydrogen Energy California Project 
(HECA) applicant and determine whether the applicant has proposed adequate 
measures to: 

• Comply with applicable safety LORS; 
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• Protect workers during the construction and operation of the facility; 

• Protect against fire; and 

• Provide adequate emergency response procedures. 
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LAWS, ORDINANCES, REGULATION, AND STANDARDS 

Worker Safety and Fire Protection Table 1 
Laws, Ordinances, Regulations, and Standards 

Applicable Law Description 
Federal  

29 U.S. Code 
sections 651 et 
seq (Occupational 
Safety and Health 
Act of 1970) 

This Act mandates safety requirements in the workplace, with 
the purpose of “[assuring] so far as possible every working 
man and woman in the nation safe and healthful working 
conditions and to preserve our human resources” (29 USC § 
651). 

29 CFR sections 
1910.1 to 
1910.1500 
(Occupational 
Safety and Health 
Administration 
Safety and Health 
Regulations) 

These sections define the procedures for promulgating 
regulations and conducting inspections to implement and 
enforce safety and health procedures to protect workers, 
particularly in the industrial sector. 

29 CFR sections 
1952.170 to 
1952.175  

These sections provide federal approval of California’s plan 
for enforcement of its own safety and health requirements, in 
lieu of most of the federal requirements found in 29 CFR 
§1910.1 to 1910.1500. 

State  

8 CCR all 
applicable 
sections 
(Cal/OSHA 
regulations) 

Requires that all employers follow these regulations as they 
pertain to the work involved. This includes regulations 
pertaining to safety matters during the construction, 
commissioning, and operation of power plants, as well as 
safety around electrical components, fire safety, and 
hazardous materials usage, storage, and handling. 

24 CCR section 3, 
et seq.  

Incorporates the current edition of the International Building 
Code. 

Health and Safety 
Code sections 
25500 to 25541  

Requires a Hazardous Materials Business plan detailing 
emergency response plans for hazardous materials 
emergencies at a facility. 

 
Local (or locally 
enforced) 

 

2007 Edition of 
California Fire 
Code and all 
applicable NFPA 
standards (24 

NFPA standards are incorporated into the California State Fire 
Code. The fire code contains general provisions for fire safety, 
including road and building access, water supplies, fire 
protection and life safety systems, fire-resistive construction, 
storage of combustible materials, exits and emergency 
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CCR Part 9) escapes, and fire alarm systems.  

Title 24, California 
Code of 
Regulations (24 
CCR § 3, et seq.) 

The California Building Code is comprised of 11 parts 
containing building design and construction requirements as 
they relate to fire, life, and structural safety. It incorporates 
current editions of the International Building Code, including 
the electrical, mechanical, energy, and fire codes applicable to 
the project. 

Kern County 
Zoning 
Ordinance, 
Development 
Standards section 
19.80.030. 

Contains safety setbacks required by the Kern County Fire 
Department.  

SETTING  

Fire support services to the site will be under the jurisdiction of the Kern County Fire 
Department (KCFD). Station 25 is 7 miles from the project site, located at 100 Mirasol 
Avenue, Buttonwillow, California, and would be the first responder to HECA with a 
response time of approximately 7 minutes. Station 21, which includes a ladder 
company, is approximately 12 miles from the project site, located at 310 10th Street, 
Taft, California, and would be the second responder to HECA with a response time of 
approximately 11 minutes. Both stations are continuously staffed with three personnel 
per shift and have at least one Engine and one Patrol vehicle. All personnel are trained 
to at least EMT-1 level. (Goodell 2010a). 

In Kern County, hazardous materials permits and spills are handled and investigated by 
KCFD. Kern County firefighters receive specialized training to address emergency 
responses to industrial hazards, and response would come from the same facilities as 
for fire services response. If ever needed, a specialized hazardous materials response 
team would come from 3000 Landco Drive, Bakersfield with a response time of 
approximately 50 minutes. 

ASSESSMENT OF IMPACTS AND DISCUSSION OF MITIGATION  

METHOD AND THRESHOLD FOR DETERMINING SIGNIFICANCE 
Two issues are assessed in Worker Safety and Fire Protection: 
1. The potential for impacts on the safety of workers during demolition, construction, 

and operation activities; and  

2. Fire prevention/protection, emergency medical response, and hazardous materials 
spill response during demolition, construction, and operations. 

Worker safety is essentially a LORS compliance matter and if all LORS are followed, 
workers will be adequately protected. Thus, the standard for staff’s review and 
determination of significant impacts on worker health is whether the applicant has 
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demonstrated adequate knowledge of and commitment to implementation of all 
pertinent and relevant Cal-OSHA standards. 

Staff reviews and evaluates the on-site fire-fighting systems proposed by the applicant, 
as well as the time needed for off-site local fire departments to respond to a fire, 
medical, or hazardous material emergency at the HECA site. If on-site systems do not 
follow established codes and industry standards, staff recommends additional 
measures. Staff reviews local fire department capabilities and response times, and 
interviews local fire officials to determine if they feel they are adequately staffed, and 
equipped to respond to the needs of a power plant. Staff then determines, based on 
information obtained from the applicant and the local fire department, if the presence of 
the power plant would cause a significant impact on a local fire department. If it does, 
staff will propose a condition of certification that would require the applicant to mitigate 
this impact by providing additional resources to the fire department. 

DIRECT/INDIRECT IMPACTS AND MITIGATION 

Worker Safety 
Industrial environments are potentially dangerous during both construction and 
operation. Workers at the proposed project will be exposed to loud noises, moving 
equipment, trenches, and confined space entry and egress. Workers may sustain falls, 
trips, burns, lacerations, and other injuries. They may be exposed to falling equipment 
or structures, chemical spills, hazardous waste, fires, explosions, and electrical sparks 
or electrocution. It is important that HECA has well-defined policies and procedures, 
training, and hazard recognition and control to minimize these hazards and protect 
workers. If the facility complies with all LORS, workers will be adequately protected from 
health and safety hazards. 

A Safety and Health Program will be prepared by the applicant to minimize worker 
hazards during construction and operation of the project. “Safety and Health Program,” 
for staff, refers to measures that will be taken to ensure compliance with the applicable 
LORS during the construction and operation of the project. 

Construction Safety and Health Program 
HECA includes the construction and operation of a hybrid power plant that includes a 
petroleum coke (pet coke) and coal gasification unit with all its associated hazardous 
chemical separation and fuel handling systems. For the power block, workers will be 
exposed to hazards typical of construction and operation of a gas-fired combined-cycle 
facility.  

Construction safety orders are published at Title 8 of the California Code of Regulations, 
section 1502 et seq. These requirements are promulgated by Cal/OSHA and apply to 
the construction phase of the project. The construction safety and health program will 
include the following: 

• Construction injury and illness prevention program (8 CCR § 1509); 

• Construction fire prevention plan (8 CCR § 1920);  

• Personal protective equipment program (8 CCR §§ 1514 - 1522); and 
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• Emergency action program and plan. 

Additional programs under General Industry Safety Orders (8 CCR §§ 3200 to 6184), 
Electrical Safety Orders (8 CCR §§2299 to 2974) and Unfired Pressure Vessel Safety 
Orders (8 CCR §§ 450 to 544) will include: 

• Electrical safety program; 

• Motor vehicle and heavy equipment safety program; 

• Forklift operation program; 

• Excavation/trenching program; 

• Fall protection program; 

• Scaffolding/ladder safety program; 

• Articulating boom platforms program; 

• Crane and material handling program; 

• Housekeeping and material handling and storage program; 

• Respiratory protection program; 

• Employee exposure monitoring program; 

• Hand and portable power tool safety program; 

• Hearing conservation program; 

• Back injury prevention program; 

• Hazard communication program; 

• Heat and cold stress monitoring and control program; 

• Pressure vessel and pipeline safety program; 

• Hazardous waste program; 

• Hot work safety program; 

• Permit-required confined space entry program; and 

• Demolition procedure (if applicable). 

The Application for Certification (AFC) includes adequate outlines for each of the above 
programs (HEI 2008c, section 5.7.2.1). Prior to the project’s start of construction, 
detailed programs and plans will be provided pursuant to Condition of Certification 
WORKER SAFETY-1. 

Operations and Maintenance Safety and Health Program 
Prior to the start-up of HECA, an operations and maintenance safety and health 
program will be prepared. This program will include the following programs and plans: 

• Injury and illness prevention program (8 CCR § 3203); 

• Fire prevention program (8 CCR § 3221); 



August 2010 4.14-7 WORKER SAFETY & FIRE PROTECTION 

• Personal protective equipment program (8 CCR §§ 3401 to 3411); and 

• Emergency action plan (8 CCR § 3220). 

In addition, the requirements under General Industry Safety Orders (8 CCR §§ 3200 to 
6184), Electrical Safety Orders (8 CCR §§2299 to 2974) and Unfired Pressure Vessel 
Safety Orders (8 CCR §§ 450 to 544) will apply to this project. Written safety programs 
for HECA, which the applicant will develop, will ensure compliance with those 
requirements. 

The AFC includes adequate outlines for an injury and illness prevention program, an 
emergency action plan, a fire prevention program, and a personal protective equipment 
program (HEI 2008c, section 5.7.2). Prior to operation of HECA, all detailed programs 
and plans will be provided pursuant to Condition of Certification WORKER SAFETY-2. 

Safety and Health Program Elements 
As mentioned above, the applicant provided the proposed outlines for both a 
Construction Safety and Health Program and an Operations Safety and Health 
Program. The measures in these plans are derived from applicable sections of state 
and federal law. The major items required in both Safety and Health Programs are as 
follows: 

Injury and Illness Prevention Program (IIPP) 
The IIPP will include the following components (HEI 2008c , section 5.7.2.3): 

• Identify persons with the authority and responsibility for implementing the program; 

• Establish the safety and health policy of the plan; 

• Define work rules and safe work practices for work activities; 

• Establish a system for ensuring that employees comply with safe and healthy work 
practices; 

• Establish a system to facilitate employer-employee communication; 

• Develop procedures for identifying and evaluating workplace hazards and establish 
necessary program(s); 

• Establish methods for correcting unhealthy/unsafe conditions in a timely manner; 

• Determine and establish training and instruction requirements and programs;  

• Specify safety procedures; and 

• Provide training and instruction. 

Fire Prevention Plan 
The California Code of Regulations requires an operations fire prevention plan (8 CCR 
§ 3221). The AFC outlines a proposed fire prevention plan that is acceptable to staff 
(HEI 2008c, section 5.7.2.9). The plan will include the following:  

• Determine general program requirements; 
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• Determine fire hazard inventory, including ignition sources and mitigation; 

• Develop good housekeeping practices and proper materials storage; 

• Establish employee alarms and/or communication system(s); 

• Provide portable fire extinguishers at appropriate site locations; 

• Locate fixed firefighting equipment in suitable areas; 

• Specify fire control requirements and procedures; 

• Establish proper flammable and combustible liquid storage facilities; 

• Identify the location and use of flammable and combustible liquids; 

• Provide proper dispensing and determine disposal requirements for flammable 
liquids; 

• Establish and determine training and instruction requirements and programs; and 

• Identify contacts for information on plan contents. 

Staff proposes that the applicant submit a final fire prevention plan to the California 
Energy Commission compliance project manager (CPM) for review and approval and to 
the KCFD for review and comment to satisfy proposed conditions of certification 
WORKER SAFETY-1 and WORKER SAFETY-2. 

Personal Protective Equipment Program  
California regulations require personal protective equipment (PPE) and first aid supplies 
whenever hazards in the environment, or from chemicals or mechanical irritants, could 
cause injury or impair bodily function through absorption, inhalation, or physical contact 
(8 CCR sections 3380 to 3400). The HECA operational environment will require PPE 
(HEI 2008c, section 5.7.2.6). 

All safety equipment must meet National Institute of Safety and Health (NIOSH) or 
American National Standards Institute (ANSI) standards and will carry markings, 
numbers, or certificates of approval. Respirators must meet NIOSH and Cal/OSHA 
standards. Each employee must be provided with the following information about 
protective clothing and equipment: 

• Proper use, maintenance, and storage; 

• When protective clothing and equipment are used; 

• Benefits and limitations; and 

• When and how protective clothing and equipment are replaced. 

The PPE program ensures that employers comply with applicable requirements for PPE 
and provides employees with the information and training necessary to protect them 
from potential hazards in the workplace, and will be required as per proposed 
Conditions of Certification WORKER SAFETY-1 and -2. 
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Emergency Action Plan 
California regulations require an emergency action plan (8 CCR § 3220). The AFC 
contains a satisfactory outline for an emergency action plan (HEI 2008c, section 5.7.2.8 
and Tables 5.7-6 to -7). 

The outline lists the following features: 

• Establishes emergency procedures for the protection of personnel, equipment, the 
environment, and materials; 

• Identifies fire and emergency reporting procedures; 

• Determines response actions for accidents involving personnel and/or property; 

• Develops response and reporting requirements for bomb threats; 

• Specifies site assembly and emergency evacuation route procedures; 

• Defines natural disaster responses (for example, earthquakes, high winds, and 
flooding); 

• Establishes reporting and notification procedures for emergencies (including on-site, 
off-site, local authorities, and/or state jurisdictions); 

• Determines alarm and communication systems needed for specific operations; 

• Includes a spill response, prevention, and countermeasure (SPCC) plan; 

• Identifies emergency personnel (response team) responsibilities and notification 
roster; 

• Specifies emergency response equipment and strategic locations; and 

• Establishes and determines training and instruction requirements and programs. 

An emergency action plan will be required as per proposed Conditions of Certification 
WORKER SAFETY-1 and -2 

Written Safety Program 
In addition to the specific plans listed above, additional LORS called “safe work 
practices” apply to the project. Both the construction and operations safety programs 
will address safe work practices in a variety of programs. The components of these 
programs include, but are not limited to, the programs found under the heading 
“Construction Safety and Health Program” in this staff assessment. 

In addition, the project owner would be required to provide personnel protective 
equipment and exposure monitoring for workers involved in activities where 
contaminated soil and/or contaminated groundwater exist, per staff’s proposed 
Conditions of Certification WORKER SAFETY-1 and-2. 

These proposed conditions of certification ensure that workers are properly protected 
from any hazardous wastes presently at the site. 
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Safety Training Programs 
Employees will be trained in the safe work practices described in the above-referenced 
safety programs. 

Additional Mitigation Measures 
Protecting construction workers from injury and disease is one of the greatest 
challenges today in occupational safety and health. The following facts are reported by 
NIOSH: 

• More than seven million persons work in the construction industry, representing 6 % 
of the labor force. Approximately 1.5 million of these workers are self-employed; 

• Of approximately 600,000 construction companies, 90 % employ fewer than 20 
workers. Few have formal safety and health programs; 

• From 1980-1993, an average of 1,079 construction workers were killed on the job 
each year, with more fatal injuries than any other industry; 

• Falls caused 3,859 construction worker fatalities, or 25.6 % of the total, between 
1980 and 1993; 

• 15 % of workers' compensation costs are spent on construction-related injuries;  

• Ensuring safety and health in construction is a complex task involving short-term 
work sites, changing hazards, and multiple operations and crews working in close 
proximity to one another; 

• In 1990, Congress directed NIOSH to conduct research and training to reduce 
diseases and injury among construction workers in the United States. Under this 
mandate, NIOSH funds both intramural and extramural research projects. 

The hazards associated with the construction industry are well documented. These 
hazards increase in complexity in the multi-employer worksites typical of large, complex 
industrial projects like integrated gasification combined-cycle power plants. In order to 
reduce and/or eliminate these hazards, it has become standard industry practice to hire 
a construction safety supervisor to ensure a safe and healthful environment for all 
workers. This has been evident in the audits of power plants recently conducted by the 
staff. The Federal Occupational Safety and Health Administration (OSHA) has also 
entered into strategic alliances with several professional and trade organizations to 
promote and recognize safety professionals trained as construction safety supervisors, 
construction health and safety officers, and other professional designations. The goal of 
these partnerships is to encourage construction subcontractors to improve their safety 
and health performance; to assist them in striving to eliminate the four major 
construction hazards (falls, electrical, caught in/between, and struck-by hazards) that 
account for the majority of fatalities and injuries in this industry and have been the focus 
of targeted OSHA inspections; to prevent serious accidents in the construction industry 
through implementation of enhanced safety and health programs and increased 
employee training; and to recognize subcontractors that have exemplary safety and 
health programs. 

There are no OSHA or Cal-OSHA requirements that an employer hire or provide for a 
construction safety officer. OSHA and Cal-OSHA regulations do, however, require that 
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safety be provided by an employer and the term “Competent Person” appears in many 
OSHA and Cal-OSHA standards, documents, and directives. A “Competent Person” is 
defined by OSHA as an individual who, by way of training and/or experience, is 
knowledgeable of standards, is capable of identifying workplace hazards relating to the 
specific operations, is designated by the employer, and has authority to take appropriate 
action. Therefore, in order to meet the intent of the OSHA standard to provide for a safe 
workplace during power plant construction, staff proposes Condition of Certification 
WORKER SAFETY-3, which would require the applicant/project owner to designate and 
provide for a project site construction safety supervisor. 

As discussed above, the hazards associated with the construction industry are well 
documented. These hazards increase in complexity in the multi-employer worksites 
typical of large, complex industrial projects like integrated gasification combined-cycle 
power plants. 

Accidents, fires, and a worker death have occurred at Energy Commission-certified 
power plants in the recent past because of both the failure to recognize and control 
safety hazards and the inability to adequately monitor compliance with occupational 
safety and health regulations. Safety problems have been documented by Energy 
Commission staff in safety audits, conducted in 2005, at several power plants under 
construction. The findings of the audit include, but are not limited to, safety oversights 
like: 

• Lack of posted confined-space warning placards/signs; 

• Confusing and/or inadequate electrical and machinery lockout/tagout permitting and 
procedures; 

• Confusing and/or inappropriate procedures for handing over lockout/tagout and 
confined space permits from the construction team to the commissioning team, and 
then to operations; 

• Dangerous placement of hydraulic elevated platforms under one another; 

• Inappropriate placement of fire extinguishers near hot work;  

• Dangerous placement of numerous power cords in standing water on the site, 
increasing the risk of electrocution; 

• Inappropriate and unsecure placement of above-ground natural gas pipelines inside 
the facility, but too close to the perimeter fence; and 

• Lack of adequate employee or contractor written training programs that address the 
proper procedures to follow in the event of the discovery of suspicious packages or 
objects either onsite or offsite. 

In order to reduce and/or eliminate these hazards, it is necessary for the Energy 
Commission to require a professional Safety Monitor on-site to track compliance with 
Cal-OSHA regulations and periodically audit safety compliance during construction, 
commissioning, and the hand-over to the operations staff. These requirements are 
outlined in Condition of Certification WORKER SAFETY-4. A Safety Monitor, hired by 
the project owner but reporting to the Chief Building Official (CBO) and the Compliance 
Project Manager (CPM), will serve as an extra set of eyes to ensure that safety 
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procedures and practices are fully implemented during construction at all power plants 
certified by the Energy Commission. During audits conducted by staff, most site safety 
professionals welcomed the audit team and actively engaged them in questions about 
the team’s findings and recommendations. These safety professionals recognized that 
safety requires continuous vigilance and that the presence of an independent audit 
team provides a “fresh perspective” of the site. 

Valley Fever (Coccidioidomycosis) 
Coccidioidomycosis or "Valley Fever" (VF) is primarily encountered in southwestern 
states, particularly in Arizona and California. It is caused by inhaling the spores of the 
fungus Coccidioides immitis, which are released from the soil during soil disturbance 
(e.g., during construction activities) or wind erosion. The disease usually affects the 
lungs and can have potentially severe consequences, especially in at-risk individuals 
such as the elderly, pregnant women, and people with compromised immune systems. 
Trenching, excavation, and construction workers are often the most exposed 
population. Treatment usually includes rest and antifungal medications. No effective 
vaccine currently exists for Valley Fever. VF is endemic to the San Joaquin valley in 
California, which presumably gave this disease its common name. Kern County, located 
at the southern end of San Joaquin valley, is where valley fever occurs most frequently 
(Valley Fever Vaccine Project of the Americas 2010; KCDPH 2008). Depending on the 
particular year, either Tulare or Fresno county have the second highest rates of VF. 
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Worker Safety Figure 1. The geographic distribution of coccidioidomycosis* 

 
*Source: CDC 2006, Figure 2 

In 1991, 1,200 cases of VF were reported to the California Department of Health 
Services (CDHS) compared with an annual average of 428 cases per year for the 
period of 1981 to 1990. In 1992, 4,516 cases were reported in California and 4,137 
cases in 1993. 70% of VF cases were reported from Kern County (CDC 1994; 
Flaherman 2007; CDHS 2010).  
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Worker Safety Figure 2. Number of coccidioidomycosis cases identified by serologic testing 
at the Kern County Public Health Laboratory between 1986 and 1996* 

 

*Source: CDC 2006, Figure 4 

A 2004 CDC report found that the number of reported cases of coccidioidomycosis in 
the US increased by 32 % during 2003-2004, with the majority of these cases occurring 
in California and Arizona. The report attributed these increases to changes in land use, 
demographics, and climate in endemic areas, although certain cases might be 
attributable to increased physician awareness and testing (CDC 2006).  

According to the CDC Morbidity and Mortality Weekly Report of February 2009, 
incidences of valley fever have increased steadily in Arizona and California in the past 
decade. Cases of coccidioidomycosis averaged about 2.5 per 100,000 population 
annually from 1995 to 2000 and increased to 8.0 per 100,000 population between 2000 
and 2006 (incident rates tripled). In 2007 there was a slight drop in cases, but the rate 
was still the highest it has been since 1995. The report identified Kern County as having 
the highest incidence rates (150.0 cases per 100,000 population), and non-Hispanic 
blacks having the highest hospitalization rates (7.5 per 100,000 population). In addition, 
between the years 2000 and 2006, the number of valley fever related hospitalizations 
climbed from 1.8 to 4.3 per 100,000 population (611 cases in 2000 to 1,587 cases in 
2006) and then decreased to 1,368 cases in 2007 (3.6 per 100,000 population). Overall 
in California, during 2000-2007, a total of 752 (8.7 %) of the 8,657 persons hospitalized 
for coccidioidomycosis died (CDC 2009). 

A 2007 study published in the Emerging Infectious Diseases journal of the Center for 
Disease Control and Prevention (CDC), found the frequency of hospitalization for 
coccidioidomycosis in the entire state of California to be 3.7 per 100,000 residents per 
year for the period between 1997 and 2002 (see Table one below). There were 417 
deaths from VF in California in those years, resulting in a mortality rate of 2. per one 
million California residents annually. The data shows that Kern County had the highest 
total number and highest frequency of hospitalizations (Flaherman 2007). 
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Worker Safety Table 1: Hospitalizations for coccidioidomycosis, California, 1997–
2002* 

Category 
Total 
hospitalizations 

Total 
person-
years (× 
106) 

Frequency of 
hospitalization** 

Frequency of 
hospitalization for 
coccidioidal meningitis** 

Total 7,457 203.0 3.67 0.657 
Year 

  

1997 1,269 32.5 3.90 0.706 
1998 1,144 32.9 3.50 0.706 
1999 1,167 33.4 3.5 0.61 
2000 1,100 34.0 3.23 0.62 
2001 1,291 34.7 3.7 0.58 
2002 1,486 35.3 4.2 0.71 

Highest incidence counties 

  

Kern 1,700 3.97 42.8   
Tulare 479 2.21 21.7   
Kings 133 0.77 17.4   
San Luis 
Obispo 

170 1.48 11.5   

*Source: Flaherman 2007 
**Per 100,000 residents per year 

A 1996 paper that tried to explain the sudden increase in Coccidioidomycosis cases that 
began in the early 1990’s found that the San Joaquin Valley in California has the largest 
population of C. immitis, which is found to be distributed unevenly in the soil and seems 
to be concentrated around animal burrows and ancient Indian burial sites. It is usually 
found 4 to 12 inches below the surface of the soil (CDC 2006). The paper also reported 
that incidences of coccidioidomycosis vary with the seasons; with highest rates in late 
summer and early fall when the soil is dry and the crops are harvested. Dust storms are 
frequently followed by outbreaks of coccidioidomycosis (CDC 2006). A modeling 
attempt to establish the relationship between fluctuations in VF incident rates and 
weather conditions in Kern County found that there is only a weak connection between 
weather and VF cases (weather patterns correlate with up to 4 % of outbreaks). The 
study concluded that the factors that cause fluctuations in VF cases are not weather-
related but rather biological and anthropogenic (i.e. human activities, primarily 
construction on previously undisturbed soil) (Talamantes 2007).  

Data from the Kern County Department of Public Health (KCDPH) on the period 
between 1995 and 2008 shows that VF cases increased in Kern County during the early 
1990’s, decreased during the late 1990’s, increased again between 2000 and 2005, and 
have been declining slightly in the last several years. The majority of VF cases are 
recorded in the Bakersfield area where 50 to 70 % of all Kern County VF cases occur. 
Delano, Lamont, and Taft have the next highest recorded incidences of VF (KCDPH 
2008). 



WORKER SAFETY & FIRE PROTECTION 4.14-16 August 2010 

Worker Safety Table 2: Valley Fever Cases In Kern County 1995 – 2008* 

  1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Kern 
County 
Cases 523 382 307 328 504 406 994 1055 1281 1540 1578 1081 1229 1128 
Rate per 
100,000 84.5 61 48.3 51.2 77.1 61 145.7 150.9 177.7 206.9 204.9 135.2 150.4 135.1 

*Source: KCDPH 2008, Table 1 

Figure 3: VF Cases in Kern County 1995 - 2008*
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*Source: KCDPH 2008, Figure 2 

During a phone conversation with Dr. Michael MacLean of the Kings County Health 
Department, he noted that according to his experience and of those who study VF, it is 
very hard to find the fungus in soil that was previously farmed and irrigated, which 
greatly reduces the risk of infection resulting from disturbance of farmed lands 
(MacLean 2009). This does not apply to previously undisturbed lands where excavation, 
grading, and construction may correlate with increases in VF cases. Dr. MacLean feels 
that with the current state of knowledge, we can only speculate on the causes and 
trends influencing VF cases and he does not feel that construction activities are 
necessarily the cause of VF outbreaks (KCEHS 2009).  

Valley Fever is spread through the air. If soil containing the fungus is disturbed by 
construction, natural disasters, or wind, the fungal spores get into the air where people 
can breathe in the spores. The disease is not spread from person to person. 
Occupational or recreational exposure to dust is an important consideration. Agricultural 
workers, construction workers, or others (such as archeologists) who dig in the soil in 
the disease-endemic area of the Central Valley are at the highest risk for the disease 
(CDC 2006; CDHS 2010). The risk for disseminated coccidioidomycosis is much higher 
among some ethnic groups, particularly African-Americans and Filipinos. In these ethnic 
groups, the risk for disseminated coccidioidomycosis is tenfold that of the general 
population (CDC 2006).  

A VF website claims that most cases of valley fever do not require treatment. Even 
though 30-60 % of the population in areas where the disease is highly prevalent - such 



August 2010 4.14-17 WORKER SAFETY & FIRE PROTECTION 

as in the southern San Joaquin Valley of California - have positive skin tests indicating 
previous infection, most were unaware of ever having had valley fever (“Valley Fever 
Vaccine Project of the Americas” 2010). 

Worker Safety Table 3: Disease Forms 

CATEGORIES NOTES 

Asymptomatic • Occurs in about 50 % of patients 

Acute Symptomatic • Pulmonary syndrome that combines cough, chest 
pain, shortness of breath, fever, and fatigue. 

• Diffuse pneumonia affects immunosuppressed 
individuals 

• Skin manifestations include fine papular rash, 
erythema nodosum, and erythema multiforme 

• Occasional migratory arthralgias and fever 

Chronic Pulmonary • Affects between 5 to 10 % of infected individuals 

• Usually presents as pulmonary nodules or 
peripheral thin-walled cavities 

Extrapulmonary/Disseminated Varieties 

Chronic skin disease • Keratotic and verrucose ulcers or subcutaneous 
fluctuant abscesses 

Joints / Bones • Severe synovitis and effusion that may affect 
knees, wrists, feet, ankles, and/or pelvis 

• Lytic lesions commonly affecting the axial skeleton 

Meningeal Disease • The most feared complication 

• Presenting with classic meningeal symptoms and 
signs 

• Hydrocephalus is a frequent complication 

Others • May affect virtually any organ, including thyroid, GI 
tract, adrenal glands, genitourinary tract, 
pericardium, peritoneum 
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Given the available scientific and medical literature on Valley Fever, it is difficult for staff 
to assess the potential for VF to impact workers during construction and operation of the 
proposed project with a reasonable degree of certainty. However, the higher number of 
cases reported in Kern County indicates that the project site may have an elevated risk 
for exposure. To minimize potential exposure of workers and also the public to 
coccidioidomycosis during soil excavation and grading, extensive wetting of the soil 
prior to and during construction activities should be employed and dust masks should 
be worn at certain times during these activities. The dust (PM10) control measures 
found in the Air Quality section of this Staff Assessment should be strictly adhered to in 
order to adequately reduce the risk of contracting VF to less than significant. Towards 
that, Commission staff proposes Condition of Certification WORKER SAFETY-7 which 
would require that the dust control measures found in proposed Conditions AQ-SC3 
and AQ-SC4 be supplemented with additional requirements. 

Fire Hazards 
During construction and operation of the proposed HECA there is the potential for both 
small fires and major structural fires. Electrical sparks, combustion of fuel oil, hydraulic 
fluid, mineral oil, insulating fluid at the project power plant switchyard or flammable 
liquids, explosions, and overheated equipment, may cause small fires. Major structural 
fires in areas without automatic fire detection and suppression systems are unlikely at 
power plants. Fires and explosions of natural gas or other flammable gasses or liquids 
are rare. Compliance with all LORS will be adequate to ensure protection from all fire 
hazards. 

Staff reviewed the information provided in the AFC and contacted the KCFD to 
determine if available fire protection services and equipment would adequately protect 
workers, and to further determine the project’s impact on fire protection services in the 
area. To date, the KCFD has responded to staff’s questions regarding whether the 
construction and operation of the HECA project would create direct or cumulative 
impacts, only to indicate that they expect that there would be impacts, but have not yet 
indicated what level of mitigation will be needed. Historically, one-time payments 
needed for mitigation of impacts to local fire departments resulting from new power 
plant construction has ranged from none to $1.4 million, with annual payments 
sometimes also required. The level of mitigation required is highly dependent upon the 
size and land area of the plant, its location and surroundings, the amount and types of 
fire department resources that are already located nearby, and the specific 
technologies, hazards, and risks that the power plant would present. The HECA project 
will rely on both onsite fire protection systems and local fire protection services. The 
onsite fire protection system provides the first line of defense for small fires. In the event 
of a major fire, fire support services, including trained firefighters and equipment for a 
sustained response, would be provided by the KCFD.  

Construction 
During construction, portable fire extinguishers will be located and maintained 
throughout the site; safety procedures and training will also be implemented 
(HEI 2008c, section 5.7.2.1). Station #25 of the KCFD in Buttonwillow, California, will 
provide fire protection backup for larger fires that cannot be extinguished using the 
project’s portable suppression equipment (Goodell 2010a). 
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Operation 
The information in the AFC indicates that the project intends to meet the fire protection 
and suppression requirements of the California Fire Code, all applicable recommended 
NFPA standards (including Standard 850, which addresses fire protection at electric 
generating plants), and all Cal-OSHA requirements, with one exception (see below). 
Fire suppression elements in the proposed plant will include both fixed and portable fire 
extinguishing systems.  

In addition to the fixed fire protection system, smoke detectors, flame detectors, high-
temperature detectors, appropriate class of service portable extinguishers, and fire 
hydrants must be located throughout the facility at code-approved intervals. These 
systems are standard requirements of the fire code and NFPA. Staff has determined 
that they will ensure adequate fire protection. 

The applicant would be required by conditions of certification WORKER SAFETY-1 and 
-2 to provide a final fire protection and prevention program to both staff and the KCFD 
prior to the construction and operation of the project in order to confirm the adequacy of 
proposed fire protection measures. 

The one exception mentioned above pertains to fire department access to the site. Both 
the California Fire Code (24 CCR Part 9, chapter 5, section 503.1.2) and the Uniform 
Fire Code (sections 901 and 902) require that access to the site be reviewed and 
approved by the fire department. All power plants licensed by the Energy Commission 
have more than one access point to the power plant site. This is sound fire safety 
procedure and allows for fire department vehicles and personnel to access the site 
should the main gate be blocked or emergency personnel want to approach an incident 
from another side. This access point can be restricted to emergency use only and, if 
possible, should be equipped with the fire department’s preferred system for remote 
keyless entry. The AFC made no mention of a secondary access to the site for 
emergency services. Therefore, staff proposes a Condition of Certification WORKER 
SAFETY-6 that would require the project owner to provide a second access point to the 
site for emergency vehicles, and to equip this secondary gate with an acceptable entry 
system or keypad for fire department personnel to open the gate. 

Emergency Medical Services Response 
A statewide survey was conducted by staff to determine the frequency of incidents 
requiring emergency medical services (EMS) and off-site fire-fighters for natural gas-
fired power plants in California. The purpose of this analysis was to determine what 
impact, if any, the HECA power plant might have on local emergency services. Staff 
concludes that incidents at power plants requiring fire or EMS responses are infrequent 
and represent an insignificant impact on most local fire departments. However, staff has 
determined that the potential for both work-related and non-work related heart attacks 
exists at power plants. In fact, staff’s research on the frequency of EMS response to 
gas-fired power plants shows that many of the responses for cardiac emergencies 
involved non-work related incidences, including visitors. The need for prompt response 
within a few minutes is well documented in the medical literature. Staff believes that the 
quickest medical intervention can only be achieved with the use of an on-site 
defibrillator often called an Automatic External Defibrillator or AED; the response from 
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an off-site provider would take longer regardless of the provider location. This fact is 
also well documented and serves as the basis for many private and public locations 
including airports, factories, and government buildings, all of which maintain on-site 
cardiac defibrillation devices. Therefore, staff concludes that with the availability of 
modern cost-effective AED devices, it is proper in a power plant environment to 
maintain these devices on-site in order to treat cardiac arrythmias resulting from 
industrial accidents or other non-work related causes. Therefore, an additional condition 
of certification, WORKER SAFETY-5, is proposed so that a portable AED will be 
located on site, and workers will be trained in its use. 

CUMULATIVE IMPACTS AND MITIGATION  
Staff reviewed what impacts the construction and operation of HECA could have on the 
fire and emergency service capabilities of the KCFD. Although the KCFD has not yet 
responded to staff’s questions regarding potential impacts, based on KCFD’s response 
to other power plants proposed for Kern County (Beacon Solar and Ridgecrest Solar) 
and currently going through the permitting process, staff expects that there will be 
impacts upon the KCFD due to construction and operation of the proposed HECA 
project. Staff acknowledges that Kern County has indicated that due to its current 
budgetary shortfalls, it may not be able to maintain the current level of fire and 
emergency services readiness. Staff therefore proposes Condition of Certification 
WORKER SAFETY-8 that would require the project owner to negotiate and conclude an 
agreement with Kern County to pay an agreed-to amount to Kern County for the support 
of the fire department’s needs for capital, operations and maintenance.  

CONCLUSIONS 

Staff concludes that if the applicant for the proposed HECA project provides project 
construction safety and health and project operations and maintenance safety and 
health programs, as required by Conditions of Certification WORKER SAFETY-1, and -
2; and fulfills the requirements of Conditions of Certification WORKER SAFETY-3 
through-8, HECA would incorporate sufficient measures to ensure adequate levels of 
industrial safety and comply with applicable LORS. Staff also concludes that the 
proposed project would not have significant impacts on local fire protection services. 

PROPOSED CONDITIONS OF CERTIFICATION 

WORKER SAFETY-1 The project owner shall submit to the Compliance Project 
Manager (CPM) a copy of the Project Construction Safety and Health Program 
containing the following: 

• A Construction Personal Protective Equipment Program; 

• A Construction Exposure Monitoring Program; 

• A Construction Injury and Illness Prevention Program;  

• A Construction Emergency Action Plan; and 

• A Construction Fire Prevention Plan. 
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The Personal Protective Equipment Program, the Exposure Monitoring Program, and 
the Injury and Illness Prevention Program shall be submitted to the CPM for review and 
approval concerning compliance of the program with all applicable Safety Orders. The 
Construction Emergency Action Plan and the Fire Prevention Plan shall be submitted to 
the Kern County Fire Department for review and comment prior to submittal to the CPM 
for approval. 
Verification: At least thirty (30) days prior to the start of construction, the project 
owner shall submit to the CPM for review and approval a copy of the Project 
Construction Safety and Health Program. The project owner shall provide a copy of a 
letter to the CPM from the Kern County Fire Department stating the Fire Department’s 
comments on the Construction Fire Prevention Plan and Emergency Action Plan. 

WORKER SAFETY-2 The project owner shall submit to the CPM a copy of the Project 
Operations and Maintenance Safety and Health Program containing the 
following: 

• Operation Injury and Illness Prevention Plan;  

• An Emergency Action Plan; 

• Hazardous Materials Management Program; 

• Fire An Prevention Program (8 CCR § 3221); and; 

• Personal Protective Equipment Program (8 CCR §§ 3401-3411). 

The Operation Injury and Illness Prevention Plan, Emergency Action Plan, and Personal 
Protective Equipment Program shall be submitted to the CPM for review and approval 
concerning compliance of the program with all applicable Safety Orders. The Operation 
Fire Prevention Plan and the Emergency Action Plan shall also be submitted to the Kern 
County Fire Department for review and comment. 
Verification: At least thirty (30) days prior to the start of first-fire or commissioning, 
the project owner shall submit to the CPM for approval a copy of the Project Operations 
and Maintenance Safety and Health Program. The project owner shall provide a copy of 
a letter to the CPM from the Kern County Fire Department stating the Fire Department’s 
comments on the Operations Fire Prevention Plan and Emergency Action Plan. 

WORKER SAFETY-3 The project owner shall provide a site Construction Safety 
Supervisor (CSS) who, by way of training and/or experience, is 
knowledgeable of power plant construction activities and relevant laws, 
ordinances, regulations, and standards, is capable of identifying workplace 
hazards relating to the construction activities, and has authority to take 
appropriate action to assure compliance and mitigate hazards. The CSS 
shall: 

• Have over-all authority for coordination and implementation of all 
occupational safety and health practices, policies, and programs; 

• Assure that the safety program for the project complies with Cal/OSHA 
and federal regulations related to power plant projects; 
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• Assure that all construction and commissioning workers and supervisors 
receive adequate safety training; 

• Complete accident and safety-related incident investigations, emergency 
response reports for injuries, and inform the CPM of safety-related 
incidents; and 

• Assure that all the plans identified in Worker Safety 1 and 2 are 
implemented. 

Verification: At least thirty (30) days prior to the start of site mobilization, the project 
owner shall submit to the CPM the name and contact information for the Construction 
Safety Supervisor (CSS). The contact information of any replacement (CSS) shall be 
submitted to the CPM within one business day. 

The CSS shall submit in the Monthly Compliance Report a monthly safety inspection 
report to include: 

• Record of all employees trained for that month (all records shall be kept on site for 
the duration of the project); 

• Summary report of safety management actions and safety-related incidents that 
occurred during the month; 

• Report of any continuing or unresolved situations and incidents that may pose 
danger to life or health; and 

• Report of accidents and injuries that occurred during the month. 

WORKER SAFETY-4 The project owner shall make payments to the Chief Building 
Official (CBO) for the services of a Safety Monitor based upon a reasonable 
fee schedule to be negotiated between the project owner and the CBO. 
Those services shall be in addition to other work performed by the CBO. The 
Safety Monitor shall be selected by and report directly to the CBO, and will be 
responsible for verifying that the Construction Safety Supervisor, as required 
in Worker Safety 3, implements all appropriate Cal/OSHA and Commission 
safety requirements. The Safety Monitor shall conduct on-site (including linear 
facilities) safety inspections at intervals necessary to fulfill those 
responsibilities. 

Verification: At least thirty (30) days prior to the start of construction, the project 
owner shall provide proof of its agreement to fund the Safety Monitor services to the 
CPM for review and approval. 

WORKER SAFETY-5 The project owner shall ensure that a portable automatic 
external defibrillator (AED) is located on site during construction and 
operations and shall implement a program to ensure that workers are properly 
trained in its use and that the equipment is properly maintained and 
functioning at all times. During construction and commissioning, the following 
persons shall be trained in its use and shall be on-site whenever the workers 
that they supervise are on-site: the Construction Project Manager or delegate, 
the Construction Safety Supervisor or delegate, and all shift foremen. During 
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operations, all power plant employees shall be trained in its use. The training 
program shall be submitted to the CPM for review and approval. 

Verification: At least thirty (30) days prior to the start of site mobilization the project 
owner shall submit to the CPM proof that a portable AED exists on site and a copy of 
the training and maintenance program for review and approval. 

WORKER SAFETY-6 The project owner shall identify and provide a second access 
point for emergency personnel to enter the site. This access point and the method of 
gate operation shall be submitted to the Kern County Fire Department for review and 
comment and to the CPM for review and approval. 
Verification: At least sixty (60) days prior to the start of site mobilization, the project 
owner shall submit to the Kern County Fire Department and the CPM preliminary plans 
showing the location of a second access point to the site and a description of how the 
gate will be opened by the fire department. At least thirty (30) days prior to the start of 
site mobilization, the project owner shall submit final plans to the CPM review and 
approval. The final plan submittal shall also include a letter containing comments from 
the Kern County Fire Department or a statement that no comments were received. 

WORKER SAFETY-7 The project owner shall develop and implement an enhanced 
Dust Control Plan that includes the requirements described in AQ-SC3 and 
additionally requires:  
i) site worker use of dust masks (NIOSH N-95 or better) whenever visible 

dust is present;  
ii) site monitoring for the presence of Coccidioides immitis in soil before site 

mobilization and monthly thereafter; and 
iii) Implementation of enhanced dust control methods (increased frequency of 

watering, use of dust suppression chemicals, etc. consistent with AQ-
SC4) immediately whenever visible dust comes from or onto the site.  

 After three consecutive months of not finding significant soil levels of 
Coccidioides immitis, the project owner may ask the CPM to re-evaluate and 
revise this testing requirement. 

Verification: At least 60 days prior to the commencement of site mobilization, the 
enhanced Dust Control Plan shall be provided to the CPM for review and approval.  

WORKER SAFETY-8 The project owner shall:  
 Reach an agreement, either individually or in conjunction with a power 

generation industry association or group that negotiates on behalf of its 
members, with the Kern County Fire Department (KCFD) regarding funding of 
its project-related share of capital and operating costs to build and operate 
new fire protection/response infrastructure and provide appropriate equipment 
as mitigation of project-related impacts on fire protection services within the 
jurisdiction. 

Verification:  At least thirty (30) days prior to the start of site mobilization, the 
project owner shall provide to the CPM:  
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A copy of the individual agreement with the KCFD or, if the owner joins a power 
generation industry association, a copy of the bylaws and group’s agreement/contract 
with the KCFD.  
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FACILITY DESIGN 
Erin Bright 

SUMMARY OF CONCLUSIONS 

The California Energy Commission staff concludes that the design, construction, and 
eventual closure of the project and its linear facilities would likely comply with applicable 
engineering laws, ordinances, regulations and standards. The proposed conditions of 
certification, below, would ensure compliance with these laws, ordinances, regulations 
and standards. 

INTRODUCTION 

Facility design encompasses the civil, structural, mechanical, and electrical engineering 
design of the Hydrogen Energy California (HECA) Project. The purpose of this analysis 
is to: 

• Verify that the laws, ordinances, regulations and standards (LORS) that apply to the 
engineering design and construction of the project have been identified; 

• Verify that both the project and its ancillary facilities are sufficiently described, 
including proposed design criteria and analysis methods, in order to provide 
reasonable assurance that the project will be designed and constructed in 
accordance with all applicable engineering LORS, in a manner that also ensures the 
public health and safety; 

• Determine whether special design features should be considered during final design 
to address conditions unique to the site which could influence public health and 
safety; and 

• Describe the design review and construction inspection process and establish the 
conditions of certification used to monitor and ensure compliance with the 
engineering LORS, in addition to any special design requirements. 

Subjects discussed in this analysis include: 

• Identification of the engineering LORS that apply to facility design; 

• Evaluation of the applicant’s proposed design criteria, including identification of 
criteria essential to public health and safety; 

• Proposed modifications and additions to the application for certification (AFC) 
necessary for compliance with applicable engineering LORS; and 

• Conditions of certification proposed by staff to ensure that the project will be 
designed and constructed to ensure public health and safety and comply with all 
applicable engineering LORS. 



FACILITY DESIGN 5.1-2 August 2010 

LAWS, ORDINANCES, REGULATIONS AND STANDARDS (LORS) 

Lists of LORS applicable to each engineering discipline (civil, structural, mechanical, 
and electrical) are described in the AFC (HEI 2009c, AFC Appendix B). Key LORS are 
listed in Facility Design Table 1, below: 
 

FACILITY DESIGN Table 1 
Key Engineering Laws, Ordinances, Regulations and Standards (LORS) 

Applicable LORS Description 

Federal Title 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety 
and Health standards 

State 2007 (or the latest edition in effect) California Building Standards Code 
(CBSC) (also known as Title 24, California Code of Regulations) 

Local Kern County regulations and ordinances 
 

General American National Standards Institute (ANSI) 
American Society of Mechanical Engineers (ASME) 
American Welding Society (AWS) 
American Society for Testing and Materials (ASTM) 

SETTING 

HECA would be built on an approximately 473-acre site located in Kern County. For 
more information on the site and its related project description, please see the Project 
Description section of this document. Additional engineering design details are 
contained in the AFC, Appendix B (HEI 2009c). 

ASSESSMENT OF IMPACTS AND DISCUSSION OF MITIGATION 

The purpose of this analysis is to ensure that the project would be built to applicable 
engineering codes and ensure public health and safety. This analysis further verifies 
that applicable engineering LORS have been identified and that the project and its 
ancillary facilities have been described in adequate detail. It also evaluates the 
applicant’s proposed design criteria, describes the design review and construction 
inspection process, and establishes conditions of certification that would monitor and 
ensure compliance with engineering LORS and any other special design requirements. 
These conditions allow both the California Energy Commission (Energy Commission) 
compliance project manager (CPM) and the applicant to adopt a compliance monitoring 
program that will verify compliance with these LORS. 

SITE PREPARATION AND DEVELOPMENT 
Staff has evaluated the proposed design criteria for grading, flood protection, erosion 
control, site drainage, and site access, in addition to the criteria for designing and 
constructing linear support facilities such as natural gas and electric transmission 
interconnections. The applicant proposes the use of accepted industry standards (see 
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HEI 2009c, Appendix B, for a representative list of applicable industry standards), 
design practices, and construction methods in preparing and developing the site. Staff 
concludes that this project, including its linear facilities, would most likely comply with all 
applicable site preparation LORS, and proposes conditions of certification (see below 
and the Geology and Paleontology section of this document) to ensure that 
compliance. 

MAJOR STRUCTURES, SYSTEMS, AND EQUIPMENT 
Major structures, systems, and equipment are structures and their associated 
components or equipment that are necessary for power production, costly or time 
consuming to repair or replace, are used for the storage, containment, or handling of 
hazardous or toxic materials, or could become potential health and safety hazards if not 
constructed according to applicable engineering LORS.  

HECA will be designed and constructed to the 2007 California Building Standards Code 
(CBSC), also known as Title 24, California Code of Regulations, which encompasses 
the California Building Code (CBC), California Building Standards Administrative Code, 
California Electrical Code, California Mechanical Code, California Plumbing Code, 
California Energy Code, California Fire Code, California Code for Building Conservation, 
California Reference Standards Code, and other applicable codes and standards in 
effect when the design and construction of the project actually begin. If the initial 
designs are submitted to the chief building official (CBO) for review and approval after 
the update to the 2007 CBSC takes effect, the 2007 CBSC provisions shall be replaced 
with the updated provisions. 

Certain structures in a power plant may be required, under the CBC, to undergo 
dynamic lateral force (structural) analysis; others may be designed using the simpler 
static analysis procedure. In order to ensure that structures are analyzed according to 
their appropriate lateral force procedure, staff has included condition of certification 
STRUC-1, below, which, in part, requires the project CBO’s review and approval of the 
owner’s proposed lateral force procedures before construction begins. 

PROJECT QUALITY PROCEDURES 
The applicant describes a quality program intended to inspire confidence that its 
systems and components will be designed, fabricated, stored, transported, installed, 
and tested in accordance with all appropriate power plant technical codes and 
standards (HEI 2009c, AFC § 2.8, Appendix B). Compliance with design requirements 
will be verified through specific inspections and audits. Implementation of this quality 
assurance/quality control (QA/QC) program will ensure that HECA is actually designed, 
procured, fabricated, and installed as described in this analysis. 

COMPLIANCE MONITORING 
Under Section 104.2 of the CBC, the CBO is authorized and directed to enforce all 
provisions of the CBC. The Energy Commission itself serves as the building official, and 
has the responsibility to enforce the code, for all of the energy facilities it certifies. In 
addition, the Energy Commission has the power to interpret the CBC and adopt and 
enforce both rules and supplemental regulations that clarify application of the CBC’s 
provisions. 
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The Energy Commission’s design review and construction inspection process conforms 
to CBC requirements and ensures that all facility design conditions of certification are 
met. As provided by Section 104.2.2 of the CBC, the Energy Commission appoints 
experts to perform design review and construction inspections and act as delegate 
CBOs on behalf of the Energy Commission. These delegates may include the local 
building official and/or independent consultants hired to provide technical expertise that 
is not provided by the local official alone. The applicant, through permit fees provided by 
the CBC, pays the cost of these reviews and inspections. While building permits in 
addition to Energy Commission certification are not required for this project, the 
applicant pays in lieu of CBC permit fees to cover the costs of these reviews and 
inspections. 

Engineering and compliance staff will invite Kern County or a third-party engineering 
consultant to act as CBO for this project. When an entity has been assigned CBO 
duties, Energy Commission staff will complete a memorandum of understanding (MOU) 
with that entity to outline both its roles and responsibilities and those of its 
subcontractors and delegates. 

Staff has developed proposed conditions of certification to ensure for protection of 
public health and safety and compliance with engineering design LORS. Some of these 
conditions address the roles, responsibilities, and qualifications of the engineers who 
will design and build the proposed project (conditions of certification GEN-1 through 
GEN-8). These engineers must be registered in California and sign and stamp every 
submittal of design plans, calculations, and specifications submitted to the CBO. These 
conditions require that every element of the project’s construction (subject to CBO 
review and approval) be approved by the CBO before it is performed. They also require 
that qualified special inspectors perform or oversee special inspections required by all 
applicable LORS. 

While the Energy Commission and delegate CBO have the authority to allow some 
flexibility in scheduling construction activities, these conditions are written so that no 
element of construction (of permanent facilities subject to CBO review and approval) 
which could be difficult to reverse or correct can proceed without prior CBO approval. 
Elements of construction that are not difficult to reverse may proceed without approval 
of the plans. The applicant bears the responsibility to fully modify construction elements 
in order to comply with all design changes resulting from the CBO’s subsequent plan 
review and approval process. 

FACILITY CLOSURE 

The removal of a facility from service (decommissioning) when it reaches the end of its 
useful life ranges from “mothballing,” to the removal of all equipment and appurtenant 
facilities and subsequent restoration of the site. Future conditions that could affect 
decommissioning are largely unknown at this time. 

In order to ensure that decommissioning will be completed in a manner that is 
environmentally sound, safe, and protects the public health and safety, the applicant 
shall submit a decommissioning plan to the Energy Commission for review and approval 
before the project’s decommissioning begins. The plan shall include a discussion of: 
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• Proposed decommissioning activities for the project and all appurtenant facilities that 
were constructed as part of the project; 

• All applicable LORS, local/regional plans, and proof of adherence to those 
applicable LORS and local/regional plans; 

• The activities necessary to restore the site if the plan requires removal of all 
equipment and appurtenant facilities; and 

• Decommissioning alternatives other than complete site restoration. 

Satisfying the above requirements should serve as adequate protection, even in the 
unlikely event that the project is abandoned. Staff has proposed general conditions (see 
General Conditions) to ensure that these measures are included in the Facility Closure 
Plan. 

CONCLUSIONS AND RECOMMENDATIONS 

1. The laws, ordinances, regulations and standards (LORS) identified in the AFC and 
supporting documents directly apply to the project. 

2. Staff has evaluated the proposed engineering LORS, design criteria, and design 
methods in the record, and concludes that the design, construction, and eventual 
closure of the project will likely comply with applicable engineering LORS. 

3. The proposed conditions of certification will ensure that HECA is designed and 
constructed in accordance with applicable engineering LORS. This will be 
accomplished through design review, plan checking, and field inspections that will be 
performed by the CBO or other Energy Commission delegate. Staff will audit the 
CBO to ensure satisfactory performance. 

4. Though future conditions that could affect decommissioning are largely unknown at 
this time, it can reasonably be concluded that if, the project owner submits a 
decommissioning plan as required in the General Conditions portion of this 
document prior to decommissioning, decommissioning procedures will comply with 
all applicable engineering LORS. 
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Energy Commission staff recommends that: 
1. The proposed conditions of certification be adopted to ensure that the project is 

designed and constructed in a manner that protects the public health and safety and 
complies with all applicable engineering LORS; 

2. The project be designed and built to the 2007 CBSC (or successor standards, if in 
effect when initial project engineering designs are submitted for review); and 

3. The CBO reviews the final designs, checks plans, and performs field inspections 
during construction. Energy Commission staff shall audit and monitor the CBO to 
ensure satisfactory performance. 

CONDITIONS OF CERTIFICATION 

GEN-1 The project owner shall design, construct, and inspect the project in 
accordance with the 2007 California Building Standards Code (CBSC), also 
known as Title 24, California Code of Regulations, which encompasses the 
California Building Code (CBC), California Building Standards Administrative 
Code, California Electrical Code, California Mechanical Code, California 
Plumbing Code, California Energy Code, California Fire Code, California 
Code for Building Conservation, California Reference Standards Code, and 
all other applicable engineering LORS in effect at the time initial design plans 
are submitted to the CBO for review and approval (the CBSC in effect is the 
edition that has been adopted by the California Building Standards 
Commission and published at least 180 days previously). The project owner 
shall ensure that all the provisions of the above applicable codes are enforced 
during the construction, addition, alteration, moving, demolition, repair, or 
maintenance of the completed facility. All transmission facilities (lines, 
switchyards, switching stations and substations) are covered in the conditions 
of certification in the Transmission System Engineering section of this 
document. 

In the event that the initial engineering designs are submitted to the CBO 
when the successor to the 2007 CBSC is in effect, the 2007 CBSC provisions 
shall be replaced with the applicable successor provisions. Where, in any 
specific case, different sections of the code specify different materials, 
methods of construction or other requirements, the most restrictive shall 
govern. Where there is a conflict between a general requirement and a 
specific requirement, the specific requirement shall govern. 

The project owner shall ensure that all contracts with contractors, 
subcontractors, and suppliers clearly specify that all work performed and 
materials supplied comply with the codes listed above. 

Verification: Within 30 days following receipt of the certificate of occupancy, the 
project owner shall submit to the CPM a statement of verification, signed by the 
responsible design engineer, attesting that all designs, construction, installation, and 
inspection requirements of the applicable LORS and the Energy Commission’s decision 
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have been met in the area of facility design. The project owner shall provide the CPM a 
copy of the certificate of occupancy within 30 days of receipt from the CBO. 

Once the certificate of occupancy has been issued, the project owner shall inform the 
CPM at least 30 days prior to any construction, addition, alteration, moving, demolition, 
repair, or maintenance to be performed on any portion(s) of the completed facility that 
requires CBO approval for compliance with the above codes. The CPM will then 
determine if the CBO needs to approve the work. 

GEN-2 Before submitting the initial engineering designs for CBO review, the project 
owner shall furnish the CPM and the CBO with a schedule of facility design 
submittals, and master drawings and master specifications list. The master 
drawings and master specifications list shall contain a list of proposed 
submittal packages of designs, calculations, and specifications for major 
structures, systems, and equipment. Major structures, systems, and 
equipment are structures and their associated components or equipment that 
are necessary for power production, costly or time consuming to repair or 
replace, are used for the storage, containment, or handling of hazardous or 
toxic materials, or could become potential health and safety hazards if not 
constructed according to applicable engineering LORS. The schedule shall 
contain the date of each submittal to the CBO. To facilitate audits by Energy 
Commission staff, the project owner shall provide specific packages to the 
CPM upon request. 

Verification: At least 60 days (or a project owner- and CBO-approved alternative 
time frame) prior to the start of rough grading, the project owner shall submit to the CBO 
and to the CPM the schedule, and the master drawings and master specifications list of 
documents to be submitted to the CBO for review and approval. These documents shall 
be the pertinent design documents for the major structures, systems, and equipment 
defined above in Condition of Certification GEN-2. Major structures and equipment shall 
be added to or deleted from the list only with CPM approval. The project owner shall 
provide schedule updates in the monthly compliance report. 

GEN-3 The project owner shall make payments to the CBO for design review, plan 
checks, and construction inspections, based upon a reasonable fee schedule 
to be negotiated between the project owner and the CBO. These fees may be 
consistent with the fees listed in the 2007 CBC, adjusted for inflation and 
other appropriate adjustments; may be based on the value of the facilities 
reviewed; may be based on hourly rates; or may be otherwise agreed upon 
by the project owner and the CBO. 

Verification: The project owner shall make the required payments to the CBO in 
accordance with the agreement between the project owner and the CBO. The project 
owner shall send a copy of the CBO’s receipt of payment to the CPM in the next 
monthly compliance report indicating that applicable fees have been paid. 

GEN-4 Prior to the start of rough grading, the project owner shall assign a California- 
registered architect, or a structural or civil engineer, as the resident engineer 
(RE) in charge of the project. All transmission facilities (lines, switchyards, 
switching stations, and substations) are addressed in the conditions of 
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certification in the Transmission System Engineering section of this 
document. 
The RE may delegate responsibility for portions of the project to other 
registered engineers. Registered mechanical and electrical engineers may be 
delegated responsibility for mechanical and electrical portions of the project, 
respectively. A project may be divided into parts, provided that each part is 
clearly defined as a distinct unit. Separate assignments of general 
responsibility may be made for each designated part. 

The RE shall: 
1. Monitor progress of construction work requiring CBO design review and 

inspection to ensure compliance with LORS; 

2. Ensure that construction of all facilities subject to CBO design review and 
inspection conforms in every material respect to applicable LORS, these 
conditions of certification, approved plans, and specifications; 

3. Prepare documents to initiate changes in approved drawings and 
specifications when either directed by the project owner or as required by 
the conditions of the project; 

4. Be responsible for providing project inspectors and testing agencies with 
complete and up-to-date sets of stamped drawings, plans, specifications, 
and any other required documents; 

5. Be responsible for the timely submittal of construction progress reports to 
the CBO from the project inspectors, the contractor, and other engineers 
who have been delegated responsibility for portions of the project; and 

6. Be responsible for notifying the CBO of corrective action or the disposition 
of items noted on laboratory reports or other tests when they do not 
conform to approved plans and specifications. 

The resident engineer (or his delegate) must be located at the project site, or 
be available at the project site within a reasonable period of time, during any 
hours in which construction takes place. 
 
The RE shall have the authority to halt construction and to require changes or 
remedial work if the work does not meet requirements. 

If the RE or the delegated engineers are reassigned or replaced, the project 
owner shall submit the name, qualifications and registration number of the 
newly assigned engineer to the CBO for review and approval. The project 
owner shall notify the CPM of the CBO’s approval of the new engineer. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of rough grading, the project owner shall submit to the CBO for 
review and approval, the resume and registration number of the RE and any other 
delegated engineers assigned to the project. The project owner shall notify the CPM of 
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the CBO’s approvals of the RE and other delegated engineer(s) within five days of the 
approval. 

If the RE or the delegated engineer(s) is subsequently reassigned or replaced, the 
project owner has five days to submit the resume and registration number of the newly 
assigned engineer to the CBO for review and approval. The project owner shall notify 
the CPM of the CBO’s approval of the new engineer within five days of the approval. 

GEN-5 Prior to the start of rough grading, the project owner shall assign at least one 
of each of the following California registered engineers to the project: a civil 
engineer; a soils, geotechnical, or civil engineer experienced and 
knowledgeable in the practice of soils engineering; and an engineering 
geologist. Prior to the start of construction, the project owner shall assign at 
least one of each of the following California registered engineers to the 
project: a design engineer who is either a structural engineer or a civil 
engineer fully competent and proficient in the design of power plant structures 
and equipment supports; a mechanical engineer; and an electrical engineer. 
(California Business and Professions Code section 6704 et seq., and sections 
6730, 6731 and 6736 require state registration to practice as a civil engineer 
or structural engineer in California). All transmission facilities (lines, 
switchyards, switching stations, and substations) are handled in the 
conditions of certification in the Transmission System Engineering section 
of this document. 

The tasks performed by the civil, mechanical, electrical, or design engineers 
may be divided between two or more engineers, as long as each engineer is 
responsible for a particular segment of the project (for example, proposed 
earthwork, civil structures, power plant structures, equipment support). No 
segment of the project shall have more than one responsible engineer. The 
transmission line may be the responsibility of a separate California registered 
electrical engineer. 

The project owner shall submit, to the CBO for review and approval, the 
names, qualifications, and registration numbers of all responsible engineers 
assigned to the project. 

If any one of the designated responsible engineers is subsequently 
reassigned or replaced, the project owner shall submit the name, 
qualifications and registration number of the newly assigned responsible 
engineer to the CBO for review and approval. The project owner shall notify 
the CPM of the CBO’s approval of the new engineer. 

A. The civil engineer shall: 
1. Review the foundation investigations, geotechnical, or soils reports 

prepared by the soils engineer, the geotechnical engineer, or by a civil 
engineer experienced and knowledgeable in the practice of soils 
engineering; 
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2. Design (or be responsible for the design of), stamp, and sign all plans, 
calculations, and specifications for proposed site work, civil works, and 
related facilities requiring design review and inspection by the CBO. At 
a minimum, these include: grading, site preparation, excavation, 
compaction, construction of secondary containment, foundations, 
erosion and sedimentation control structures, drainage facilities, 
underground utilities, culverts, site access roads and sanitary sewer 
systems; and 

3. Provide consultation to the RE during the construction phase of the 
project and recommend changes in the design of the civil works 
facilities and changes to the construction procedures. 

B. The soils engineer, geotechnical engineer, or civil engineer experienced 
and knowledgeable in the practice of soils engineering, shall: 
1. Review all the engineering geology reports; 

2. Prepare the foundation investigations, geotechnical, or soils reports 
containing field exploration reports, laboratory tests, and engineering 
analysis detailing the nature and extent of the soils that could be 
susceptible to liquefaction, rapid settlement or collapse when saturated 
under load; 

3. Be present, as required, during site grading and earthwork to provide 
consultation and monitor compliance with requirements set forth in the 
2007 CBC (depending on the site conditions, this may be the 
responsibility of either the soils engineer, the engineering geologist, or 
both); and 

4. Recommend field changes to the civil engineer and RE. 

This engineer shall be authorized to halt earthwork and to require changes if 
site conditions are unsafe or do not conform to the predicted conditions used 
as the basis for design of earthwork or foundations. 

C. The engineering geologist shall: 

1. Review all the engineering geology reports and prepare a final soils 
grading report; and 

2. Be present, as required, during site grading and earthwork to provide 
consultation and monitor compliance with the requirements set forth in 
the 2007 CBC (depending on the site conditions, this may be the 
responsibility of either the soils engineer, the engineering geologist, or 
both). 

D. The design engineer shall: 
1. Be directly responsible for the design of the proposed structures and 

equipment supports; 
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2. Provide consultation to the RE during design and construction of the 
project; 

3. Monitor construction progress to ensure compliance with engineering 
LORS; 

4. Evaluate and recommend necessary changes in design; and 

5. Prepare and sign all major building plans, specifications, and 
calculations. 

E. The mechanical engineer shall be responsible for, and sign and stamp a 
statement with, each mechanical submittal to the CBO, stating that the 
proposed final design plans, specifications, and calculations conform to all 
of the mechanical engineering design requirements set forth in the Energy 
Commission’s decision. 

F. The electrical engineer shall: 
1. Be responsible for the electrical design of the project; and  

2. Sign and stamp electrical design drawings, plans, specifications, and 
calculations. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of rough grading, the project owner shall submit to the CBO for 
review and approval, resumes and registration numbers of the responsible civil 
engineer, soils (geotechnical) engineer and engineering geologist assigned to the 
project. 

At least 30 days (or project owner- and CBO-approved alternative time frame) prior to 
the start of construction, the project owner shall submit to the CBO for review and 
approval, resumes and registration numbers of the responsible design engineer, 
mechanical engineer, and electrical engineer assigned to the project. 

The project owner shall notify the CPM of the CBO's approvals of the responsible 
engineers within five days of the approval. 

If the designated responsible engineer is subsequently reassigned or replaced, the 
project owner has five days in which to submit the resume and registration number of 
the newly assigned engineer to the CBO for review and approval. The project owner 
shall notify the CPM of the CBO’s approval of the new engineer within five days of the 
approval. 

GEN-6 Prior to the start of an activity requiring special inspection, including 
prefabricated assemblies, the project owner shall assign to the project, 
qualified and certified special inspector(s) who shall be responsible for the 
special inspections required by the 2007 CBC. All transmission facilities 
(lines, switchyards, switching stations, and substations) are handled in 
conditions of certification in the Transmission System Engineering section 
of this document. 
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 A certified weld inspector, certified by the American Welding Society (AWS), 
and/or American Society of Mechanical Engineers (ASME) as applicable, 
shall inspect welding performed on-site requiring special inspection (including 
structural, piping, tanks and pressure vessels). 

The special inspector shall: 
1. Be a qualified person who shall demonstrate competence, to the 

satisfaction of the CBO, for inspection of the particular type of construction 
requiring special or continuous inspection; 

2. Inspect the work assigned for conformance with the approved design 
drawings and specifications; 

3. Furnish inspection reports to the CBO and RE. All discrepancies shall be 
brought to the immediate attention of the RE for correction, then, if 
uncorrected, to the CBO and the CPM for corrective action; and 

4. Submit a final signed report to the RE, CBO, and CPM, stating whether 
the work requiring special inspection was, to the best of the inspector’s 
knowledge, in conformance with the approved plans, specifications, and 
other provisions of the applicable edition of the CBC. 

Verification: At least 15 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of an activity requiring special inspection, the project owner shall 
submit to the CBO for review and approval, with a copy to the CPM, the name(s) and 
qualifications of the certified weld inspector(s), or other certified special inspector(s) 
assigned to the project to perform one or more of the duties set forth above. The project 
owner shall also submit to the CPM a copy of the CBO’s approval of the qualifications of 
all special inspectors in the next monthly compliance report. 

If the special inspector is subsequently reassigned or replaced, the project owner has 
five days in which to submit the name and qualifications of the newly assigned special 
inspector to the CBO for approval. The project owner shall notify the CPM of the CBO’s 
approval of the newly assigned inspector within five days of the approval. 

GEN-7 If any discrepancy in design and/or construction is discovered in any 
engineering work that has undergone CBO design review and approval, the 
project owner shall document the discrepancy and recommend required 
corrective actions. The discrepancy documentation shall be submitted to the 
CBO for review and approval. The discrepancy documentation shall reference 
this condition of certification and, if appropriate, applicable sections of the 
CBC and/or other LORS. 

Verification: The project owner shall transmit a copy of the CBO’s approval of any 
corrective action taken to resolve a discrepancy to the CPM in the next monthly 
compliance report. If any corrective action is disapproved, the project owner shall advise 
the CPM, within five days, of the reason for disapproval and the revised corrective 
action to obtain CBO’s approval. 
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GEN-8 The project owner shall obtain the CBO’s final approval of all completed work 
that has undergone CBO design review and approval. The project owner shall 
request the CBO to inspect the completed structure and review the submitted 
documents. The project owner shall notify the CPM after obtaining the CBO’s 
final approval. The project owner shall retain one set of approved engineering 
plans, specifications, and calculations (including all approved changes) at the 
project site or at another accessible location during the operating life of the 
project. Electronic copies of the approved plans, specifications, calculations, 
and marked-up as-builts shall be provided to the CBO for retention by the 
CPM. 

Verification: Within 15 days of the completion of any work, the project owner shall 
submit to the CBO, with a copy to the CPM, in the next monthly compliance report, (a) a 
written notice that the completed work is ready for final inspection, and (b) a signed 
statement that the work conforms to the final approved plans. After storing the final 
approved engineering plans, specifications, and calculations described above, the 
project owner shall submit to the CPM a letter stating both that the above documents 
have been stored and the storage location of those documents. 

Within 90 days of the completion of construction, the project owner shall provide to the 
CBO three sets of electronic copies of the above documents at the project owner’s 
expense. These are to be provided in the form of “read only” (Adobe .pdf 6.0) files, with 
restricted (password-protected) printing privileges, on archive quality compact discs. 

CIVIL-1 The project owner shall submit to the CBO for review and approval the 
following: 
1. Design of the proposed drainage structures and the grading plan; 

2. An erosion and sedimentation control plan; 

3. Related calculations and specifications, signed and stamped by the 
responsible civil engineer; and 

4. Soils, geotechnical, or foundation investigations reports required by the 
2007 CBC. 

Verification: At least 15 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of site grading the project owner shall submit the documents 
described above to the CBO for design review and approval. In the next monthly 
compliance report following the CBO’s approval, the project owner shall submit a written 
statement certifying that the documents have been approved by the CBO. 

CIVIL-2 The resident engineer shall, if appropriate, stop all earthwork and construction 
in the affected areas when the responsible soils engineer, geotechnical 
engineer, or the civil engineer experienced and knowledgeable in the practice 
of soils engineering identifies unforeseen adverse soil or geologic conditions. 
The project owner shall submit modified plans, specifications, and 
calculations to the CBO based on these new conditions. The project owner 
shall obtain approval from the CBO before resuming earthwork and 
construction in the affected area. 
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Verification: The project owner shall notify the CPM within 24 hours, when 
earthwork and construction is stopped as a result of unforeseen adverse geologic/soil 
conditions. Within 24 hours of the CBO’s approval to resume earthwork and 
construction in the affected areas, the project owner shall provide to the CPM a copy of 
the CBO’s approval. 

CIVIL-3 The project owner shall perform inspections in accordance with the 2007 
CBC. All plant site-grading operations, for which a grading permit is required, 
shall be subject to inspection by the CBO. 

If, in the course of inspection, it is discovered that the work is not being 
performed in accordance with the approved plans, the discrepancies shall be 
reported immediately to the resident engineer, the CBO, and the CPM. The 
project owner shall prepare a written report, with copies to the CBO and the 
CPM, detailing all discrepancies, non-compliance items, and the proposed 
corrective action. 

Verification: Within five days of the discovery of any discrepancies, the resident 
engineer shall transmit to the CBO and the CPM a non-conformance report (NCR), and 
the proposed corrective action for review and approval. Within five days of resolution of 
the NCR, the project owner shall submit the details of the corrective action to the CBO 
and the CPM. A list of NCRs, for the reporting month, shall also be included in the 
following monthly compliance report. 

CIVIL-4 After completion of finished grading and erosion and sedimentation control 
and drainage work, the project owner shall obtain the CBO’s approval of the 
final grading plans (including final changes) for the erosion and sedimentation 
control work. The civil engineer shall state that the work within his/her area of 
responsibility was done in accordance with the final approved plans. 

Verification: Within 30 days (or project owner- and CBO-approved alternative time 
frame) of the completion of the erosion and sediment control mitigation and drainage 
work, the project owner shall submit to the CBO, for review and approval, the final 
grading plans (including final changes) and the responsible civil engineer’s signed 
statement that the installation of the facilities and all erosion control measures were 
completed in accordance with the final approved combined grading plans, and that the 
facilities are adequate for their intended purposes, along with a copy of the transmittal 
letter to the CPM. The project owner shall submit a copy of the CBO's approval to the 
CPM in the next monthly compliance report. 

STRUC-1 Prior to the start of any increment of construction, the project owner shall 
submit plans, calculations and other supporting documentation to the CBO for 
design review and acceptance for all project structures and equipment 
identified in the CBO-approved master drawing and master specifications 
lists. The design plans and calculations shall include the lateral force 
procedures and details as well as vertical calculations.  

 Construction of any structure or component shall not begin until the CBO has 
approved the lateral force procedures to be employed in designing that 
structure or component. 
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The project owner shall: 
1. Obtain approval from the CBO of lateral force procedures proposed for 

project structures; 

2. Obtain approval from the CBO for the final design plans, specifications, 
calculations, soils reports, and applicable quality control procedures. If 
there are conflicting requirements, the more stringent shall govern (for 
example, highest loads, or lowest allowable stresses shall govern). All 
plans, calculations, and specifications for foundations that support 
structures shall be filed concurrently with the structure plans, calculations, 
and specifications; 

3. Submit to the CBO the required number of copies of the structural plans, 
specifications, calculations, and other required documents of the 
designated major structures prior to the start of on-site fabrication and 
installation of each structure, equipment support, or foundation; 

4. Ensure that the final plans, calculations, and specifications clearly reflect 
the inclusion of approved criteria, assumptions, and methods used to 
develop the design. The final designs, plans, calculations, and 
specifications shall be signed and stamped by the responsible design 
engineer; and 

5. Submit to the CBO the responsible design engineer’s signed statement 
that the final design plans conform to applicable LORS. 

Verification: At least 60 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of any increment of construction of any structure or component 
listed in the CBO-approved master drawing and master specifications list, the project 
owner shall submit to the CBO the above final design plans, specifications and 
calculations, with a copy of the transmittal letter to the CPM. 

The project owner shall submit to the CPM, in the next monthly compliance report, a 
copy of a statement from the CBO that the proposed structural plans, specifications, 
and calculations have been approved and comply with the requirements set forth in 
applicable engineering LORS. 

STRUC-2  The project owner shall submit to the CBO the required number of sets of the 
following documents related to work that has undergone CBO design review 
and approval: 
1. Concrete cylinder strength test reports (including date of testing, date 

sample taken, design concrete strength, tested cylinder strength, age of 
test, type and size of sample, location and quantity of concrete placement 
from which sample was taken, and mix design designation and 
parameters); 

2. Concrete pour sign-off sheets; 
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3. Bolt torque inspection reports (including location of test, date, bolt size, 
and recorded torques); 

4. Field weld inspection reports (including type of weld, location of weld, 
inspection of non-destructive testing (NDT) procedure and results, welder 
qualifications, certifications, qualified procedure description or number (ref: 
AWS); and 

5. Reports covering other structural activities requiring special inspections 
shall be in accordance with the 2007 CBC. 

Verification: If a discrepancy is discovered in any of the above data, the project 
owner shall, within five days, prepare and submit an NCR describing the nature of the 
discrepancies and the proposed corrective action to the CBO, with a copy of the 
transmittal letter to the CPM. The NCR shall reference the condition(s) of certification 
and the applicable CBC chapter and section. Within five days of resolution of the NCR, 
the project owner shall submit a copy of the corrective action to the CBO and the CPM. 

The project owner shall transmit a copy of the CBO’s approval or disapproval of the 
corrective action to the CPM within 15 days. If disapproved, the project owner shall 
advise the CPM, within five days, the reason for disapproval, and the revised corrective 
action to obtain CBO’s approval. 

STRUC-3  The project owner shall submit to the CBO design changes to the final plans 
required by the 2007 CBC, including the revised drawings, specifications, 
calculations, and a complete description of, and supporting rationale for, the 
proposed changes, and shall give to the CBO prior notice of the intended 
filing. 

Verification: On a schedule suitable to the CBO, the project owner shall notify the 
CBO of the intended filing of design changes, and shall submit the required number of 
sets of revised drawings and the required number of copies of the other above-
mentioned documents to the CBO, with a copy of the transmittal letter to the CPM. The 
project owner shall notify the CPM, via the monthly compliance report, when the CBO 
has approved the revised plans. 

STRUC-4  Tanks and vessels containing quantities of toxic or hazardous materials 
exceeding amounts specified in the 2007 CBC shall, at a minimum, be 
designed to comply with the requirements of that chapter. 

Verification: At least 30 days (or project owner- and CBO-approved alternate time 
frame) prior to the start of installation of the tanks or vessels containing the above 
specified quantities of toxic or hazardous materials, the project owner shall submit to the 
CBO for design review and approval final design plans, specifications, and calculations, 
including a copy of the signed and stamped engineer’s certification. 

The project owner shall send copies of the CBO approvals of plan checks to the CPM in 
the following monthly compliance report. The project owner shall also transmit a copy of 
the CBO’s inspection approvals to the CPM in the monthly compliance report following 
completion of any inspection. 
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MECH-1 The project owner shall submit, for CBO design review and approval, the 
proposed final design, specifications and calculations for each plant major 
piping and plumbing system listed in the CBO-approved master drawing and 
master specifications list. Physical layout drawings and drawings not related 
to code compliance and life safety need not be submitted. The submittal shall 
also include the applicable QA/QC procedures. Upon completion of 
construction of any such major piping or plumbing system, the project owner 
shall request the CBO’s inspection approval of that construction. 

The responsible mechanical engineer shall stamp and sign all plans, 
drawings, and calculations for the major piping and plumbing systems, 
subject to CBO design review and approval, and submit a signed statement to 
the CBO when the proposed piping and plumbing systems have been 
designed, fabricated, and installed in accordance with all of the applicable 
laws, ordinances, regulations and industry standards, which may include, but 
are not limited to: 

• American National Standards Institute (ANSI) B31.1 (Power Piping Code); 

• ANSI B31.2 (Fuel Gas Piping Code); 

• ANSI B31.3 (Chemical Plant and Petroleum Refinery Piping Code); 

• ANSI B31.8 (Gas Transmission and Distribution Piping Code); 

• Title 24, California Code of Regulations, Part 5 (California Plumbing 
Code); 

• Title 24, California Code of Regulations, Part 6 (California Energy Code, 
for building energy conservation systems and temperature control and 
ventilation systems); 

• Title 24, California Code of Regulations, Part 2 (California Building Code); 
and 

• Kern County codes. 

The CBO may deputize inspectors to carry out the functions of the code 
enforcement agency. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of any increment of major piping or plumbing construction listed 
in the CBO-approved master drawing and master specifications list, the project owner 
shall submit to the CBO for design review and approval the final plans, specifications, 
and calculations, including a copy of the signed and stamped statement from the 
responsible mechanical engineer certifying compliance with applicable LORS, and shall 
send the CPM a copy of the transmittal letter in the next monthly compliance report. 

The project owner shall transmit to the CPM, in the monthly compliance report following 
completion of any inspection, a copy of the transmittal letter conveying the CBO’s 
inspection approvals. 

MECH-2 For all pressure vessels installed in the plant, the project owner shall submit 
to the CBO and California Occupational Safety and Health Administration 
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(Cal-OSHA), prior to operation, the code certification papers and other 
documents required by applicable LORS. Upon completion of the installation 
of any pressure vessel, the project owner shall request the appropriate CBO 
and/or Cal-OSHA inspection of that installation. 

The project owner shall: 
1. Ensure that all boilers and fired and unfired pressure vessels are 

designed, fabricated, and installed in accordance with the appropriate 
section of the American Society of Mechanical Engineers (ASME) Boiler 
and Pressure Vessel Code, or other applicable code. Vendor certification, 
with identification of applicable code, shall be submitted for prefabricated 
vessels and tanks; and 

2. Have the responsible design engineer submit a statement to the CBO that 
the proposed final design plans, specifications, and calculations conform 
to all of the requirements set forth in the appropriate ASME Boiler and 
Pressure Vessel Code or other applicable codes. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of on-site fabrication or installation of any pressure vessel, the 
project owner shall submit to the CBO for design review and approval, the above listed 
documents, including a copy of the signed and stamped engineer’s certification, with a 
copy of the transmittal letter to the CPM. 

The project owner shall transmit to the CPM, in the monthly compliance report following 
completion of any inspection, a copy of the transmittal letter conveying the CBO’s 
and/or Cal-OSHA inspection approvals. 

MECH-3 The project owner shall submit to the CBO for design review and approval the 
design plans, specifications, calculations, and quality control procedures for 
any heating, ventilating, air conditioning (HVAC) or refrigeration system. 
Packaged HVAC systems, where used, shall be identified with the 
appropriate manufacturer’s data sheets. 

The project owner shall design and install all HVAC and refrigeration systems 
within buildings and related structures in accordance with the CBC and other 
applicable codes. Upon completion of any increment of construction, the 
project owner shall request the CBO’s inspection and approval of that 
construction. The final plans, specifications and calculations shall include 
approved criteria, assumptions, and methods used to develop the design. In 
addition, the responsible mechanical engineer shall sign and stamp all plans, 
drawings and calculations and submit a signed statement to the CBO that the 
proposed final design plans, specifications and calculations conform with the 
applicable LORS. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of construction of any HVAC or refrigeration system, the project 
owner shall submit to the CBO the required HVAC and refrigeration calculations, plans, 
and specifications, including a copy of the signed and stamped statement from the 
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responsible mechanical engineer certifying compliance with the CBC and other 
applicable codes, with a copy of the transmittal letter to the CPM. 

ELEC-1 Prior to the start of any increment of electrical construction for all electrical 
equipment and systems 480 Volts or higher (see a representative list, below), 
with the exception of underground duct work and any physical layout 
drawings and drawings not related to code compliance and life safety, the 
project owner shall submit, for CBO design review and approval, the 
proposed final design, specifications, and calculations. Upon approval, the 
above listed plans, together with design changes and design change notices, 
shall remain on the site or at another accessible location for the operating life 
of the project. The project owner shall request that the CBO inspect the 
installation to ensure compliance with the requirements of applicable LORS. 
All transmission facilities (lines, switchyards, switching stations, and 
substations) are handled in conditions of certification in the Transmission 
System Engineering section of this document. 

A. Final plant design plans shall include: 
1. one-line diagrHECA for the 13.8 kV, 4.16 kV and 480 V systems; and 

2. system grounding drawings. 

B. Final plant calculations must establish: 
1. short-circuit ratings of plant equipment; 

2. ampacity of feeder cables; 

3. voltage drop in feeder cables; 

4. system grounding requirements; 

5. coordination study calculations for fuses, circuit breakers and 
protective relay settings for the 13.8 kV, 4.16 kV and 480 V systems; 

6. system grounding requirements; and 

7. lighting energy calculations. 

C. The following activities shall be reported to the CPM in the monthly 
compliance report: 
1. Receipt or delay of major electrical equipment;  

2. Testing or energization of major electrical equipment; and 

3. A signed statement by the registered electrical engineer certifying that 
the proposed final design plans and specifications conform to 
requirements set forth in the Energy Commission decision. 

Verification: At least 30 days (or project owner- and CBO-approved alternative time 
frame) prior to the start of each increment of electrical construction, the project owner 
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shall submit to the CBO for design review and approval the above listed documents. 
The project owner shall include in this submittal a copy of the signed and stamped 
statement from the responsible electrical engineer attesting compliance with the 
applicable LORS, and shall send the CPM a copy of the transmittal letter in the next 
monthly compliance report. 

REFERENCES 

HEI 2009c - Hydrogen Energy International, LLC /J. Briggs (tn 51735). Revised 
Application for Certification, dated 05/28/09. Submitted to CEC/Docket Unit on 
05/28/09. 
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GEOLOGY AND PALEONTOLOGY, AND MINERAL 
RESOURCES 

Dal Hunter, Ph.D., C.E.G. 

SUMMARY OF CONCLUSIONS 

The proposed Hydrogen Energy California (HECA) project is located in an active 
geologic area of the southern Great Valley geomorphic province in western Kern 
County, California. Because of its geologic setting, the site could be subject to moderate 
to high levels of earthquake-related ground shaking. Significant thicknesses of 
expansive clay soils are also present at the surface. The effects of strong ground 
shaking and expansive soils must be mitigated, to the extent practical, through 
structural designs required by the California Building Code (CBC 2007) and the project 
geotechnical report. The CBC (2007) requires that structures be designed to resist 
seismic stresses from ground acceleration and, to a lesser extent, liquefaction potential. 
The design-level geotechnical investigation required for the project by the CBC, and 
proposed Conditions of Certification GEN-1, GEN-5 and CIVIL-1, in the Facility Design 
section of this document, present standard engineering design recommendations for 
mitigation of seismic shaking and adverse site soil conditions.  
 
There are no known viable geologic or mineralogical resources at the site, with the 
exception of the oil and gas fields of the Naval Petroleum Reserve. Regionally, 
paleontological resources have been documented within Quaternary alluvium and 
Tertiary Tulare Formation, similar to deposits that underlie the project site and 
numerous new fossil localities were discovered during cursory field explorations at the 
proposed plant site. Potential impacts would be mitigated through worker training and 
monitoring by qualified paleontologists, as required by Conditions of Certification, PAL-1 
through PAL-7.  
 
Based on its independent research and review, California Energy Commission (Energy 
Commission) staff believes that the potential is low for significant adverse impacts to the 
project from geologic hazards during its design life and to potential geologic, 
mineralogic, and paleontologic resources from the construction, operation, and closure 
of the proposed project. It is staff’s opinion that the proposed HECA project could be 
designed and constructed in accordance with all applicable laws, ordinances, 
regulations, and standards and in a manner that both protects environmental quality and 
assures public safety. 

INTRODUCTION 

In this section, Energy Commission staff discusses the potential impacts of geologic 
hazards on the proposed HECA project site as well as geologic, mineralogic, and 
paleontologic resources. Staff’s objective is to ensure that there would be no 
consequential adverse impacts to significant geological and paleontological resources 
during project construction, operation, and closure and that operation of the plant would 
not expose occupants to high-probability geologic hazards. A brief geological and 
paleontological overview is provided. The section concludes with staff’s proposed 
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monitoring and mitigation measures for geologic hazards and geologic, mineralogic, and 
palentologic resources, with the proposed conditions of certification. 

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS  

Applicable laws, ordinances, regulations, and standards (LORS) are listed in the 
application for certification (AFC) (HEI 2008c). The following briefly describes the 
current LORS for both geologic hazards and resources and mineralogic and 
paleontologic resources. 

Geology, Paleontology and Mineralogy Table 1 
Laws, Ordinances, Regulations, and Standards (LORS) 

Applicable Law Description 
Federal The proposed project is not located on federal land. There are no 

federal LORS for geologic hazards and resources for this site. 
State  
California Building 
Code (CBC), 
2007 

The CBC (2007) includes a series of standards that are used in 
project investigation, design, and construction (including grading 
and erosion control). 

Alquist-Priolo 
Earthquake Fault 
Zoning Act, Public 
Resources Code 
(PRC), section 
2621–2630 

Mitigates against surface fault rupture of known active faults 
beneath occupied structures. Requires disclosure to potential 
buyers of existing real estate and a 50-foot setback for new 
occupied buildings. No portions of the site and proposed ancillary 
facilities are located within designated Alquist-Priolo Earthquake 
Fault Zones (EFZ).  

The Seismic 
Hazards Mapping 
Act, PRC Section 
2690–2699 

Areas are identified that are subject to the effects of strong ground 
shaking, such as liquefaction, landslides, tsunamis, and seiches. 

PRC, Chapter 1.7, 
sections 5097.5 
and 30244 

Regulates removal of paleontological resources from state lands, 
defines unauthorized removal of fossil resources as a 
misdemeanor, and requires mitigation of disturbed sites. 

Warren-Alquist 
Act, PRC, 
sections 25527 
and 25550.5(i) 

The Warren-Alquist Act requires the Energy Commission to “give 
the greatest consideration to the need for protecting areas of critical 
environmental concern, including, but not limited to, unique and 
irreplaceable scientific, scenic, and educational wildlife habitats; 
unique historical, archaeological, and cultural sites…” With respect 
to paleontologic resources, the Energy Commission relies on 
guidelines from the Society for Vertebrate Paleontology. 

Local  
Kern County 
General Plan 

Minimizes the risk of injuries and loss of life due to earthquakes, 
geologic hazards, and other natural disasters. Protects 
paleontological resources on county lands. 

Applicable 
Standard 
(General) 
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Applicable Law Description 
Society for 
Vertebrate 
Paleontology 
(SVP), 1995 

The “Measures for Assessment and Mitigation of Adverse Impacts 
to Non-Renewable Paleontological Resources: Standard 
Procedures” is a set of procedures and standards for assessing 
and mitigating impacts to vertebrate paleontological resources. The 
measures were adopted in October 1995 by the SVP, a national 
organization of professional scientists.  

SETTING 

The HECA project would be constructed on 473 acres of privately owned land located 
approximately 10 miles west of Bakersfield and 2.5 miles northwest of the 
unincorporated community of Tupman in west-central Kern County, California. The 
proposed project site is currently used for irrigated agricultural production. 
 
The HECA would be a base load power generating facility capable of producing 
approximately 250 megawatts (MW) of electricity from an integrated gasification and 
combined-cycle hydrogen-fired combustion turbine generator and steam turbine 
generator system. The facility could also provide a gross output of 390 MW from a 
combined cycle plant fed by the Gasification Block. Ancillary facilities would include an 
8-mile natural gas pipeline, an 8-mile above-ground electrical transmission connection 
to the existing PG&E electrical grid west of the site, a 15-mile brackish water process 
supply pipeline, a 7-mile-long potable water supply pipeline, and a 4-mile-long carbon 
dioxide disposal pipeline. Other onsite improvements would include a process water 
treatment plant, a petroleum coke (petcoke)/coal gasification facility, control and 
administrative buildings, a zero liquid discharge system for treatment of process water, 
and various smaller outbuildings and facilities. Carbon dioxide produced by petcoke 
and/or coal gasification would be compressed and pumped to the nearby Elk Hills 
petroleum production field for enhancing oil recovery and for sequestration by reservoir 
storage (HEI 2008c). 

REGIONAL SETTING 
The proposed HECA site is located in the southern San Joaquin Valley, which is part of 
the Great Valley geomorphic province of California (Norris and Webb 1990). The Great 
Valley is approximately 400 miles long and 60 miles wide, bounded on the north by low-
lying hills; on the northeast by the volcanic plateau of the Cascade Range; on the west 
by the Coast Ranges; on the east by the Sierra Nevada; and on the south by the Coast 
Ranges and the Tehachapi Mountains. The northern one-third of the Great valley is 
known as the Sacramento Valley, whereas the southern two-thirds is known as the San 
Joaquin Valley. The boundary between the two sub-basins is located at the confluence 
of the Sacramento and San Joaquin Rivers in the delta area near Suisun Bay and the 
city of Stockton (USGS 1986). The Great Valley is characterized by dissected uplands, 
and relatively undeformed low alluvial plains and fans, river flood plains and channels, 
and lake bottoms. In the late Cenozoic era much of the San Joaquin Valley was 
occupied by shallow brackish and freshwater lakes. Much of the valley fill alluvium is 
underlain by marine and non-marine sedimentary rocks and crystalline basement which 
have undergone anticlinal and synclinal folding and faulting related to regional  
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tectonism. Major oil fields, pooled in antiformal structures associated with this regional 
tectonic activity, have been developed in the southern portion of the San Joaquin 
Valley. 

PROJECT SITE DESCRIPTION 
The proposed HECA site would consist of land that has been extensively disturbed by 
agricultural activities for at least the past 50 years. Elevations on the property range 
from roughly 282 to 291 feet above mean sea level (msl). Located at approximately 
35.33 degrees north latitude by 119.39 degrees west longitude, the majority of the 
proposed project site is in Section 10, Township 34 South, Range 24 East of the Mount 
Diablo Baseline and Meridian in western Kern County, near the city of Bakersfield. The 
473-acre site is approximately 2.25 miles west and one mile south of the intersection of 
Interstate 5 and Bellevue Road.  
 
The proposed project site lies on the northeastern flank of the Elk Hills anticline, a 
structural fold which is part of a series of fold and thrust complexes that mark the 
southern boundary of the Great Valley geomorphic province. Surface soils are 
composed of Quaternary (Holocene) age alluvial gravel and sand deposits of the Kern 
River Valley (Dibblee 2005a; URS 2009a). Alluvium, shed from the Elk Hills southwest 
of the HECA project site, is likely interbedded with fluvial sands and gravels associated 
with the Kern River and its tributaries. The alluvial fan deposits are underlain by 
Pliocene to Pleistocene age non-marine clastic sediments of the Tulare Formation, 
which extend to depths in excess of 1,000 feet below the surface (Page 1983; Dibblee 
2005a). In the Elk Hills where the Tulare Formation is exposed, both upper and lower 
members are present. The entire HECA site and a majority of the project linears lie in 
areas mapped as Quaternary alluvial fan deposits. Only the southern portions of the 
carbon dioxide pipelines extend into areas of the northern Elk Hills mapped as Tulare 
Formation. Both upper and lower members are crossed, as well as a one-meter thick 
marker bed known as the Lower limestone, which is a white to light grey, marly 
carbonate deposited in fresh water (Dibblee 2005a). 
 
The proposed HECA plant site and project linears are not crossed by any known active 
faults and do not lie within a designated Alquist-Priolo Earthquake Fault Zone (CGS 
2002a). A number of major, active faults lie within 70 miles of the site. These faults are 
discussed in detail under the Geological Hazards section later in this section of staff’s 
assessment. 
 
The preliminary geotechnical report for the proposed site (HEI 2008a) indicates that 1.5 
to 6 feet of uncontrolled silty sand fill was encountered in borings in the northwest, 
northeast, and southeast corners of the property. Undisturbed native surface soils are 
composed of fined grained sandy lean and fat clays and sandy silts that extend to 
depths of 8 to 19 feet. The clay soils contain medium to high plasticity fines with 
moderate expansion indices. The fine grained sediments were not identified as 
Quaternary alluvium or Tulare Formation in the project geotechnical report, but the 
materials were probably deposited in distal alluvial fan, lacustrine, and/or fluvial 
environments that are consistent with either unit. Dibblee (2005a) indicates that 
Quaternary alluvium is Holocene in age, but depth to underlying Pleistocene sediments 
is undetermined. Silty sand and poorly graded sand designated as Tulare Formation 
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underlies fine-grained soils, and extends to the maximum depth of drilling at 101.5 feet 
(URS 2009a). The upper portions are medium dense, and become dense to very dense 
with depth. 
 
The depth to ground water measured in well No. 30S24E11E061M at the eastern edge 
of the proposed project site was 19.3 feet below ground surface on August 1, 2004 
(CDWR 2004). Another well (No. 030S24E14H001M) recorded a historic high ground 
water level of 247 feet above msl, which is roughly 35 feet below existing ground 
surface at the site (URS 2009a). However, ground water was not encountered to the 
maximum depth of drilling at 101.5 feet (URS 2009a). Water levels beneath the site 
likely vary seasonally and with pumping frequency of nearby irrigation wells.  

 
Existing grade at the proposed power plant site slopes approximately 1% to the 
northeast (USGS 1954). Site drainage is probably by a combination of infiltration and 
overland sheet flow. A more complete discussion of on-site drainage is included in the 
Water Resources section of this staff assessment 

ASSESSMENT OF IMPACTS AND DISCUSSION OF MITIGATION 

This section considers two types of impacts. The first is geologic hazards, which could 
impact the proper functioning of the proposed facility and create life/safety concerns. 
The second is the potential impacts the proposed facility could have on existing 
geologic, mineralogic, and paleontologic resources in the area. 

METHOD AND THRESHOLD FOR DETERMINING SIGNIFICANCE 
No federal LORS concerning geologic hazards and geologic and mineralogic resources 
apply to this project. The California Building Standards Code (CBSC) and CBC (2007) 
provide geotechnical and geological investigation and design guidelines, which 
engineers must follow when designing a facility. As a result, the criteria used to assess 
the significance of a geologic hazard include evaluating each hazard’s potential impact 
on the design and construction of the proposed facility. Geologic hazards include 
faulting and seismicity, liquefaction, dynamic compaction, volcanic eruptions, 
hydrocompaction, subsidence, expansive soils, landslides, tsunamis, and seiches. 
Other site-specific geologic hazards, such as abandoned mine shafts, are evaluated as 
appropriate. Of the potential geologic hazards, dynamic compaction, hydrocompaction, 
subsidence, and expansive soils are geotechnical engineering issues but are not 
normally associated with concerns for public safety.  
 
The California Environmental Quality Act (CEQA) guidelines, Appendix G, provide a 
checklist of questions that lead agencies typically address. 

• Section (V) (c) includes guidelines that determine if a project will either directly or 
indirectly destroy a unique paleontological resource or site or a unique geological 
feature. 

• Sections (VI) (a), (b), (c), (d), and (e) focus on whether or not the project would 
expose persons or structures to geologic hazards. 

• Sections (X) (a) and (b) concern the project’s effects on mineral resources. 
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Staff has reviewed geologic and mineral resource maps for the surrounding area, as 
well as site-specific information provided by the applicant, to determine if geologic and 
mineralogic resources exist in the area and to determine if operations could adversely 
affect geologic and mineralogic resources. 
 
Staff reviewed existing paleontologic information and requested records searches from 
the Natural History Museum of Los Angeles County (LACM) for the site area. Site-
specific information generated by the applicant for the proposed site and ancillary 
facilities was also reviewed (HEI 2008c, Appendix Q). All research was conducted in 
accordance with accepted assessment protocol (SVP 1995) to determine whether any 
known paleontologic resources exist in the general area. If present or likely to be 
present, conditions of certification which outline required procedures to mitigate impacts 
to potential resources, are proposed as part of the requirements for project approval. 

DIRECT/INDIRECT IMPACTS AND MITIGATION 
Ground shaking represents the main geologic hazard at the proposed site. This 
potential hazard can be effectively mitigated through facility design and 
recommendations presented in a project site specific geotechnical report. Proposed 
Conditions of Certification GEN-1, GEN-5, and CIVIL-1 in the Facility Design section 
should also mitigate these impacts to a less than significant level. 
 
The proposed HECA site is not located within an established Mineral Resource Zone 
(MRZ) and no economically viable mineral deposits are known to be present (CDMG 
1990; CDMG 1998; CDMG 1999). The site would be in close proximity to several 
producing oil and gas fields of the regional Naval Petroleum Reserve, including the Elk 
Hills, North Coles Levee and South Coles Levee oil fields (Dibblee 2005a). The 
California Division of Oil, Gas, and Geothermal Resources (DOGGR) identifies a single 
well within the proposed project area that reportedly did not encounter significant oil or 
gas deposits. Although discovery of a petroleum resource beneath the HECA plant site 
is unlikely, directional drilling techniques could allow for exploitation of a resource from 
outside of the project boundaries. Therefore, the potential for impacting future petroleum 
production from beneath the site is considered to be low. Petroleum and gas fields 
underlie portions of the proposed project linears, but their presence is not likely to affect 
current or future recovery of petroleum reserves. 
 
Staff reviewed correspondence from the LACM (McLeod 2009), and the confidential 
Paleontological Resources Technical Report (HEI 2008c) for information regarding 
known fossil localities and stratigraphic unit sensitivity within the proposed project area. 
The proposed HECA plant site is underlain to depths of 8 to 19 feet by fine-grained 
sediments that belong to Quaternary alluvial, fluvial and/or lacustrine deposits. 
Quaternary alluvium is known regionally to contain significant fossil resources, primarily 
terrestrial vertebrates, and is considered to be highly sensitive (HEI 2008c). Sensitivity 
increases with depth, according to McLeod (2009), although a depth at which higher 
sensitivity older allumium would be encountered was not specified. Remains of an 
extinct species of horse have been recovered along the Bakersfield Canal, and fossil 
wood is common. Freshwater invertebrate shells and ichnofossils (trace fossils) were 
identified in Quaternary alluvium at several localities within one mile of the proposed site 
and project linears during the field survey conducted for the Paleontological Resources 
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Technical Report attached to the AFC (HEI 2008c, Appendix Q). The low energy 
environment of deposition for the fine-grained soils underlying the proposed site 
increases the potential for preservation of significant fossil remains.  
 
Pliocene to Pleistocene age Tulare Formation which underlies the fine-grained 
sediments has a high sensitivity rating and high potential to contain significant fossil 
resources. Previously recorded localities from the unit include remains of a wide variety 
of vertebrate species, as well as freshwater invertebrates and fossil wood. A locality 
south of one of the carbon dioxide pipeline alternatives yielded fossil remains of rabbit 
and camel (McLeod 2009). Examination of exposures of the Tulare Formation during 
the field survey for the Paleontological Resources Technical Report revealed previously 
unknown occurrences of vertebrate bones, invertebrate shells and fossilized wood 
within one mile of the site (HEI 2008c, Appendix Q). 
 
Recent, uncontrolled fill is present locally on the proposed site to depths of 1.5 to 6 feet. 
The material, where encountered, is considered to have no potential for producing 
meaningful fossils because any fossil remains discovered will be out of their natural 
geologic context. Similarly, a large portion of the proposed site has been disturbed 
during agricultural operations, so the upper 1 to 2 feet of the surface is also unlikely to 
contain significant paleontological resources.  
 
Overall, staff considers the probability that paleontological resources would be 
encountered during site construction activities to be high. The potential for exposure of 
paleontological resources would increase with depth and volume of proposed 
construction excavations. This assessment is based on SVP criteria and the confidential 
paleontological report appended to the AFC (HEI 2008c). Proposed Conditions of 
Certification PAL-1 to PAL-7 are designed to mitigate paleontological resource impacts, 
as discussed above, to less than significant levels. These conditions essentially require 
a worker education program in conjunction with the monitoring of earthwork activities by 
a qualified professional paleontologist (a paleontologic resource specialist [ PRS]).  
 
The proposed conditions of certification allow the Energy Commission’s compliance 
project manager (CPM) and the applicant to adopt a compliance monitoring scheme 
ensuring compliance with LORS applicable to geologic hazards and the protection of 
geologic, mineralogic, and paleontologic resources. 
 
Based on the information below, it is staff’s opinion that the potential for significant 
adverse, direct or indirect impacts to the proposed project, from geologic hazards, and 
to potential geologic, mineralogic, and paleontologic resources, from the proposed 
project, could be mitigated to reduce impacts to a less than significant level. 

GEOLOGICAL HAZARDS 
The AFC (HEI 2008c) provides documentation of potential geologic hazards at the 
proposed site, including site-specific subsurface information generated by a preliminary 
geotechnical investigation (HEI 2008c, Appendix P). Review of the AFC, coupled with 
staff’s independent research, indicates that the potential for geologic hazards to impact 
the proposed plant site during its practical design life would be low if recommendations 
for mitigation of seismic shaking and expansive soils are adopted and followed. 
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Geologic hazards related to seismic shaking and adverse soil conditions are addressed 
in a project geotechnical report per CBC (2007) requirements (HEI 2008c, Appendix P).  
 
Staff’s independent research included the review of available geologic maps, reports, 
and related data of the proposed HECA site. Geological information was available from 
the California Geological Survey (CGS), California Division of Mines and Geology 
(CDMG, now know as CGS), the U.S. Geological Survey (USGS), the American 
Geophysical Union, the Geological Society of America, and other organizations. 

Faulting and Seismicity 
Energy Commission staff reviewed numerous CGS, USGS, and other publications, 
(CGS 2002a and b; CGS 2007; CDMG 1994; CDMG 2003; Fiore et al. 2007; Nicholson 
1990; SCEDC 2008; Smith 1992; USGS 2006; USGS 2008), informational websites, 
and analytical and database software (Blake 2000a and b) in order to gather data on the 
location, recency, and type of faulting in the project area. Type A and B faults within 70 
miles (112 kilometers) of the site under consideration are listed in Geology, 
Paleontology and Mineralogy Table 2. Type A faults have slip-rates of >5 mm per 
year and are capable of producing an earthquake of magnitude 7.0 or greater. Type B 
faults have slip-rates of 2 to 5 mm per year and are capable of producing an earthquake 
of magnitude 6.5 to 7.0. The fault type, potential magnitude, and distance from the 
proposed site are summarized in Geology, Paleontology and Mineralogy Table 2. 

Type C and otherwise undifferentiated faults which are more than 20 miles from the 
proposed site are not discussed here because they are not likely to produce an 
earthquake of sufficient magnitude that could affect the project.  

Twenty Type A and B faults and fault segments were identified within 62 miles (100 
kilometers) of the proposed site. All three of the Type A faults are segments of the San 
Andreas Fault System. The closest of these is the Carrizo segment located 21 miles to 
the west and southwest. The San Andreas Fault is the dominant active tectonic feature 
of the Coast Ranges and represents the boundary of the North American and Pacific 
plates. Right-lateral strike-slip motion occurs along the structural zone at an average 
rate of 2.5 centimeters per year. The Carrizo segment is capable of producing a 
moment magnitude earthquake of 7.8 (7.8M). Surface rupture occurred along a 225 
mile stretch of the San Andreas fault, which included the Carrizo segment, Cholame 
segment to the northwest, and Mojave segment to the southeast, during the Magnitude 
7.9 Fort Tejon Earthquake in 1857 (SCEDC 2008). The southern end of the Cholame 
segment is located approximately 27 miles northwest of the proposed site, and has 
been assigned a maximum moment magnitude of 7.3. 
 
Faulting and uplift that resulted in the formation of the Elk Hills anticline began in the 
Miocene and continued through present time (Fiore et al. 2007; Nicholson 1990). 
Although historic surface rupture has not been observed along faults in the Elk Hills, 
Quaternary age movement is well documented. Two major groups of Quaternary faults 
are mapped in the Elk Hills area (CDMG 1994; Dibblee 2005a; Fiore et al. 2007; 
Nicholson 1990). At least four northeast-striking faults are present in the eastern Elk 
Hills, the nearest of which is located approximately 500 feet southeast of the south end 
of one of the proposed carbon dioxide pipeline options. Eleven faults in the western Elk 
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Hills are oriented east to northeast and northwest, and are located at least 6 miles west 
of the proposed HECA plant site (CDMG 1994; Dibblee 2005b). 
 
The estimated bedrock peak horizontal ground acceleration (Site Class B) for the power 
plant is 0.46 times the acceleration of gravity (0.46g) (USGS 2008). Based on drilling 
data, including standard penetration resistance blowcounts and shear-wave velocities, 
and on the soil profile generated for the site by the preliminary geotechnical 
investigation, the soils at the proposed HECA project site were determined to be Site 
Class D (CBC 2007; HEI 2008c). Buildings and structures are required to be designed 
with adequate strength to resist the effects of Design Earthquake Ground Motion, as 
defined by the CBC (2007). This motion is calculated using the site classification, 
occupancy categories and site coefficients, which in turn are used to determine the 
design spectral response acceleration parameters at short and 1-second periods. These 
parameters are generally provided in the design-level geotechnical report for the 
specific project site. 

Carbon dioxide produced during operation of the proposed HECA plant would be 
captured, piped southward to the actively producing Elk Hills oil and gas fields, and 
injected into porous rocks several thousand feet underground. These proposed 
operations would sequester the carbon dioxide underground, preventing its release into 
the atmosphere, and enhance oil recovery (Terralog 2008). The proposed volume of 
carbon dioxide injection would be less than the quantities of water, steam and gas 
currently injected to increase oil production in the Elk Hills. Fluid injection is known to 
have increased levels of small-scale seismicity at other locations in the United States, 
although none has been documented as a result of water, steam and gas injection in 
the Elk Hills oil and gas fields. Any additional seismic event resulting from proposed 
carbon dioxide injection is not expected to exceed a magnitude 4 earthquake (Terralog 
2008). The maximum anticipated peak acceleration the proposed HECA site would 
experience is on the order of 0.01 g, which is more than an order of magnitude less 
intense than site accelerations associated with maximum credible earthquakes on faults 
listed in Geology, Paleontology and Mineralogy Table 2. Since the proposed HECA 
plant would be designed to withstand much higher levels of ground shaking associated 
with earthquakes on active faults within 30 miles of the site, the potential for minor 
levels of increased seismicity associated with carbon dioxide injection poses no 
additional geologic hazard. 
 
The potential for strong ground shaking will be addressed in proposed Facility Design 
Condition of Certification GEN-1. Proper design in accordance with this condition, as 
well as with requirements presented in a site-specific, design-level geotechnical report, 
should adequately mitigate seismic hazards to the current standards of practice. 
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Geology, Paleontology and Mineralogy Table 2 
Active Faults in the Proposed Project Area 

Liquefaction 
Liquefaction is a condition in which a cohesionless or even slightly plastic soil may lose 
shear strength due to a sudden increase in pore water pressure caused by ground 
shaking during an earthquake. Four of the parameters used to assess the potential for 
liquefaction are soil density, soil texture, depth to ground water, and the peak horizontal 
ground acceleration estimated for the site. Historic depths to ground water at the 
proposed project site range from approximately 19 feet (CDWR 2004) to 35 feet below 
the existing ground surface, although ground water was not encountered in hollow-stem 
auger borings advanced to a maximum depth of 101.5 feet. SPT testing conducted 
during the site geotechnical investigation indicates that soils below approximately 15 
feet are generally too dense to be subject to liquefaction (HEI 2008c). Therefore the 
potential for liquefaction due to seismic shaking is negligible. 

Fault Name 
Distance 

From 
Site 

(miles) 

Maximum 
Earthquake 
Magnitude 

(Mw) 

Estimated 
Peak Site 

Acceleration 
(g) 

Movement and Strike 
Slip 
Rate 

mm/yr 
Fault 
Type 

San Juan 34.9 7.1 0.107 Right-Lateral Strike Slip 
(Northwest) 1.0 B 

Big Pine 41.3 6.9 0.085 Left-Lateral Strike Slip 
(North) 0.8 B 

Garlock (West) 43.9 7.3 0.100 Left-Lateral Strike Slip 
(North) 6.0 B 

San Gabriel 51.5 7.2 0.084 Right-Lateral Strike Slip 
(Northwest) 1.0 B 

San Luis Range (South 
Margin) 53.0 7.2 0.100 

Reverse (North) 
0.2 B 

North Channel Slope 53.7 7.4 0.110 Reverse (West) 2.0 B 

Great Valley 14 54.7 6.4 0.064 Reverse (North) Blind 
Thrust 1.5 B 

Santa Ynez (East) 56.0 7.1 0.074 Left-Lateral Strike Slip 
(North) 2.0 B 

M.Ridge – Arroyo Parida 
- Santa Ana 56.5 7.2 0.095 

Reverse (West) 
0.4 B 

Santa Ynez (West) 57.40 7.1 0.073 Left-Lateral Strike Slip 
(North) 2.0 B 

San Cayetano 58.4 7.0 0.083 Reverse (West) 6.0 B 

San Andreas - Parkfield 59.2 6.5 0.052 Right-Lateral Strike Slip 
(Northwest) 34.0 A 

Red Mountain 61.6 7.0 0.080 Reverse (West) 2.0 B 
Los Alamos – West 
Baseline 61.8 6.9 0.075 Reverse (West) 0.7 B 

Los Osos 62.1 7.0 0.079 Reverse (Southwest) 0.5 B 

San Andreas – Whole 21.1 8.0 0.253 Right-Lateral Strike Slip 
(Northwest) 34.0 A 

San Andreas – Carrizo, 
Ft. Tejon Rupture 21.1 7.8 0.228 Right-Lateral Strike Slip 

(Northwest) 34.0 A 

White Wolf 23.5 7.3 0.196 Reverse, Left-Lateral, 
Oblique (West) 2.0 B 

San Andreas – Cholame 27.2 7.3 0.144 Right-Lateral Strike Slip 
(Northwest) 34.0 A 

Pleito Thrust 27.3 7.0 0.150 Reverse (West) 2.0 B 
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Lateral Spreading 
Lateral spreading of the ground surface can occur within liquefiable beds during 
seismic events. Lateral spreading generally requires an abrupt change in slope—that 
is, a nearby steep hillside or deeply eroded stream bank, etc.—but can also occur on 
gentle slopes such as are present at the project site. Other factors such as distance 
from the epicenter, magnitude of the seismic event, and thickness and depth of 
liquefiable layers also affect the amount of lateral spreading. Because the proposed 
site is not subject to liquefaction, the potential for lateral spreading on the surface 
during seismic events would be negligible. 

Dynamic Compaction 
Dynamic compaction of soils results when relatively unconsolidated granular materials 
experience vibration associated with seismic events. The vibration causes a decrease in 
soil volume, as the soil grains tend to rearrange into a more dense state (an increase is 
soil density). The decrease in volume can result in settlement of overlying structural 
improvements. The site specific geotechnical investigation indicates the alluvial deposits 
in the proposed site subsurface are generally too dense to allow significant dynamic 
compaction (URS 2009a). 

Hydrocompaction 
Hydrocompaction (also known as hydro-collapse) is generally limited to young soils that 
were deposited rapidly in a saturated state, most commonly by a flashflood. The soils 
dry quickly, leaving an unconsolidated, low density deposit with a high percentage of 
voids. Foundations built on these types of compressible materials can settle 
excessively, particularly when landscaping irrigation dissolves the weak cementation 
that is preventing the immediate collapse of the soil structure. Hydrocompaction is the 
process of the loss of soil volume upon the application of water. 
 
Hydrocompaction has been documented in several areas in the southern San Joaquin 
Valley southwest and west of Bakersfield; however, the proposed HECA project site 
would not be located within any of these designated areas (Kern County 2000; USGS 
1984). The potential for significant consolidation due to hydrocompaction is considered 
remote. The proposed site area has been irrigated and cultivated extensively, which 
would likely have induced settlement in soils that had a potential for hydrocompaction. 
The proposed site specific geotechnical investigation also indicates the subsurface 
alluvial deposits which underlie the site would generally be too dense to experience 
significant hydrocompaction (URS 2009a). 

Subsidence 
Subsidence of surficial and near surface soil units can result from loading of loose or 
soft soils by foundations, or by the extraction of fluids from the subsurface. Load-
induced consolidation has been addressed by the project geotechnical investigation 
(HEI 2008c, Appendix P), as required by Facility Design Conditions of Certification 
GEN-5 and CIVIL-1.  
 
Regional ground subsidence is typically caused by petroleum or ground water 
withdrawal that increases the effective unit weight of the soil profile, which in turn 
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increases the effective stress on the deeper soils. This results in consolidation or 
settlement of the underlying soils. Subsidence due to ground water withdrawal has 
occurred throughout much of the San Joaquin Valley in the decades prior to the 1970’s 
(USGS 1984; USGS 2000). Ireland and others show the site as lying outside areas with 
documented subsidence, in excess of one foot, due to ground water withdrawal (USGS 
1984). Petroleum and gas fields are also located in the Elk Hills adjacent to the 
proposed project site area and throughout the southern portion of the Great Valley 
Geomorphic Province (CDC, 1998). Despite the proximity of oil fields relative to the 
proposed site, subsidence in the area was not indicated in the Geologic Hazards and 
Resources section of the AFC, or in the supporting preliminary geotechnical report (HEI 
2008c, Appendix P) The project would not increase ground water withdrawal and, 
consequently, would not cause subsidence due to ground water pumping. 

Expansive Soils 
Soils that contain a high percentage of expansive clay minerals are prone to expansion, 
if subjected to an increase in water content. Expansion potential of soils is usually 
measured by plasticity index and expansive index tests. The most hazardous soils have 
high clay contents, and the clays have a high shrink-swell potential and a high plasticity 
index. Near surface soils in the proposed project vicinity consist generally of sandy lean 
and fat clays, with measured plasticity indices of 29 and 41, and expansion indices of 73 
and 83 (HEI 2008c, Appendix P). The soils classify as moderately expansive, which 
could pose a hazard to facility foundations if mitigation measures are not implemented 
(URS 2009a). Further investigation should be conducted to delineate the precise 
location of expansive surface soils relative to proposed HECA plant facilities. 
Recommendations to mitigate their effects should then be provided in a site-specific, 
design-level geotechnical report, per GEN-1, GEN-5, and CIVIL-1. 
 
Facility Design Conditions of Certification GEN-1, GEN-5 and CIVIL-1, as well as 
recommendations in a design-level geotechnical report, should mitigate the hazards due 
to expansive soils to a less than significant level. 

Landslides 
The proposed site is essentially flat and would not be susceptible to landslides or other 
forms of slope instability.  

Flooding 
The proposed site and linear facilities would be located in a shaded Zone X defined as 
“Areas of 0.2% annual chance flood, areas of 1% annual chance flood with average 
depth of less than one foot, or with drainage area of less than one (1) square mile; 
areas protected by levee from 1% annual chance flood” (FEMA 2008).  

Tsunamis and Seiches 
The proposed project and associated linear facilities would not be located near any 
significant surface water bodies and therefore there is no potential for impacts due to 
tsunamis and seiches. 
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GEOLOGIC, MINERALOGIC, AND PALEONTOLOGIC RESOURCES 
Energy Commission staff has reviewed applicable geologic maps, reports, and on-line 
resources for this area (CDMG 1962; CDMG 1965; CDMG 1990; CDMB 1994; CDMG 
1998; CDMG 1999; CDMG 2003; Dibblee 2005a and b). Staff did not identify any 
geological or mineralogical resources at the proposed energy facility location. The 
proposed site would be in proximity to producing oil and gas fields; however, these 
fields are located beneath the structural anticlines of the Elk Hills south and west of the 
site and the potential for production from beneath the HECA site is considered to be low 
(CDC 2008). 

Energy Commission staff reviewed the Paleontological Resources Technical Report 
attached as Appendix Q of the AFC (HEI 2008c) and the archival literature and records 
search conducted by the LACM (McLeod 2009). Paleontological resources were 
documented on the proposed plant site during the project paleontological field survey 
and significant vertebrate fossils are found regionally in Quaternary alluvium and 
Pliocene to Pleistocene Tulare Formation. Both units, which are present at the surface 
or at shallow depths beneath the proposed project site and linears, are considered to be 
highly sensitive and have a high potential for containing significant paleontological 
resources. Sensitivity in Quaternary alluvium, however, is relatively low near the surface 
and increases with depth, although the depth is unspecified and undetermined 
(McLeod, 2009). Therefore, all undisturbed Quaternary alluvium should be treated as 
highly sensitive, until determined otherwise by a qualified professional paleontologist. 
Localized uncontrolled fill materials have no potential for containing significant 
paleontological resources. The surface of much of the proposed site has been disturbed 
as a result of agricultural development for crop production, so the upper 1 to 2 feet 
would be unlikely to contain fossil remains in their natural context.  

This assessment is based on SVP criteria (SVP 1995), the Paleontological Resources 
Technical Report appended to the AFC (HEI 2008c), and the independent 
paleontological assessment provided by the LACM (McLeod 2009). Proposed 
Conditions of Certification PAL-1 to PAL-7 are designed to mitigate paleontological 
resource impacts, as discussed above, to less than significant levels. These conditions 
essentially would require a worker education program in conjunction with the monitoring 
of earthwork activities by a qualified professional paleontologist (PRS). 

All proposed Conditions of Certification (GEN-1, GEN-5, CIVIL-1, and PAL-1 to PAL-7) 
allow the Energy Commission’s CPM and the applicant to adopt monitoring schemes to 
ensure compliance with all LORS applicable to geologic hazards and the protection of 
geologic, mineralogic, and paleontologic resources.  

Construction Impacts and Mitigation 
The design-level geotechnical investigation, required for the proposed project by the 
CBC (2007) and proposed Conditions of Certification GEN-1, GEN-5 and CIVIL-1 of the 
Facility Design section of this document provide standard engineering design 
recommendations for mitigation of earthquake ground shaking, excessive settlement 
and expansive soils. 
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As noted above, no viable geologic or mineralogic resources are known to exist in the 
vicinity of the proposed construction site or project linears, with the exception of the Elk 
Hills and associated oil and gas fields. Current and future oil and gas production from 
these deposits would not be expected to be adversely impacted by proposed 
construction of the HECA plant site and project linears. 

Quaternary alluvium and Pliocene to Pleistocene Tulare Formation deposits beneath 
the proposed site have a high sensitivity rating for paleontologic impacts. Based on the 
soils profile, SVP assessment criteria, and the shallow depth of potentially fossiliferous 
geologic units, staff considers the probability of encountering paleontological resources 
during construction of the proposed HECA project to be high. Quaternary alluvium near 
the surface is less sensitive relative to deeper and older alluvium (McLeod 2009), 
however, all Quaternary sediments at the project site should be considered to have a 
high sensitivity rating until determined otherwise by a qualified professional 
paleontologist. Since the upper portion of the surface has been disturbed during 
agricultural operations, the upper 1 to 2 feet of ground would not be likely to yield fossil 
remains in their natural context. Any excavation into undisturbed native ground at the 
surface or below disturbed material at the proposed plant site and along project linears, 
would be considered to have a high potential to encounter significant paleontological 
resources. 

Mass grading operations within proposed structure footprints, that could be required for 
removal of expansive clays, would have the potential to disturb paleontological 
resources. Fossil remains could also be encountered in deep trenches excavated for 
utilities, and for construction of drilled shaft foundations that may be used to support 
heavily loaded structures. Any fossil brought to the surface by drilling operations would 
be badly disturbed and out of context.  

Proposed Conditions of Certification PAL-1 to PAL-7 are designed to mitigate any 
paleontological resource impacts, as discussed above, to a less than significant level.  
Essentially, these conditions would require a worker education program in conjunction 
with monitoring of earthwork activities by qualified professional paleontologists (PRS). 
Earthwork is halted any time potential fossils are recognized by either the paleontologist 
or the worker. The science of paleontology is advanced by the discovery, study and 
curation of new fossils. These fossils can be significant if they represent a new species, 
verify a known species in a new location, provide museum quality specimens, and/or if 
they include structures of similar specimens that had not previously been found 
preserved, among other criteria. Most fossil discoveries are the result of excavations, 
either purposeful in known or suspected fossil localities or as the result of excavations 
made during earthwork for civil improvements or mineral extraction. Proper monitoring 
of excavations at the proposed HECA facility, in accordance with an approved 
Paleontological Monitoring and Mitigation Plan (proposed PAL-3), could result in fossil 
discoveries which would enhance our understanding of the prehistoric climate, geology, 
and geographic setting of the region for the benefit of current and future generations. 
When properly implemented, the conditions of certification yield a net gain to the 
science of paleontology since fossils that would not otherwise have been discovered 
can be collected, identified, studied, and properly curated.  
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A PRS is retained, for the project by the applicant, to produce a monitoring and 
mitigation plan, conduct the worker training, and provide the monitoring, per PAL-3 
through PAL-6. This plan is based on anticipated conditions, typically deduced from the 
available regional-level geologic mapping, museum records, and a brief site 
reconnaissance. Geologic conditions on the scale of a single project site can differ 
greatly from what was anticipated. During the monitoring, the PRS may petition the 
Energy Commission for a change in the monitoring protocol. Most commonly, this is a 
request for lesser monitoring after sufficient monitoring has been performed to ascertain 
that there is little chance of finding significant fossils (PAL-5). In other cases, the PRS 
may propose increased monitoring due to unexpected fossil discoveries or in response 
to repeated out-of-compliance incidents by the earthwork contractor. At the proposed 
HECA site, a PRS may evaluate Quaternary alluvium exposed in new excavations, and 
determine a minimum depth above which the potential for encountering paleontological 
resources is low. The PRS may then recommend decreased monitoring in excavations 
above this depth. 
 
Based upon the literature and archives search, field surveys, and compliance 
documentation for the proposed project, the applicant proposes monitoring and 
mitigation measures for construction of proposed power plant. Energy Commission staff 
agrees with the applicant that the project can be designed and constructed to minimize 
the effects of geologic hazards at the site, during project design life, and that impacts to 
vertebrate, invertebrate and trace fossils encountered during construction can be 
mitigated to levels of insignificance. 

Operation Impacts and Mitigation 
The operation of the HECA Project would not present additional risk to geological 
resources (none identified) or paleontological resources. Once ground disturbing activity 
is complete plant operation has no real potential to further affect paleontological 
resources. Therefore, routine plant operation would not increase potential cumulative 
effects on paleontological resources. The longer the plant operates, however, the more 
likely it is to be affected by geological hazards, primarily earthquake-related ground 
shaking. For example, USGS data indicates that there is a 20& probability that a 
bedrock ground acceleration of 0.206g will be exceeded at the site in any 50-year 
interval (USGS 2006). This equates to a recurrence interval of about 250 years. The 
CBC (2009) requires that the structures be designed for a 2,500 recurrence interval 
event (2% probability in 50 years) which shows a much higher bedrock ground 
acceleration of 0.46g. The longer the project operates, the higher the probability of both 
an earthquake and high ground acceleration. This situation is the same for all 
developments anywhere and not unique to this project at this site. The design 
requirements of the CBC are intended to protect occupants from building collapse 
during the design-level earthquake, one with only 2% probability of being exceeded in 
any 50-year interval. The code does not require that the structures be salvageable after 
such an event. Construction and operation of the plant does not increase the potential 
of geological hazards at the site, but the potential for earthquake-generated ground 
shaking at the site unavoidably increases with every year of operation. 
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CUMULATIVE IMPACTS AND MITIGATION 
The geographic area considered for cumulative impacts on geology and paleontology is 
the south portion of the San Joaquin Valley, the southern end of the Great Valley 
geomorphic province in central California (Norris and Webb 1990). The potential 
cumulative impacts are limited to those involving paleontological resources since no 
geological or mineralogical resources have been identified within the boundaries of the 
proposed project. There are no geological hazards with potential cumulative effects, 
other than regional subsidence from ground water withdrawal. Significant ground water 
withdrawal is not part of the proposed project. No adverse cumulative impacts would be 
anticipated with respect to current and future oil and gas recovery from the Naval 
Petroleum Reserve.  
 
The potential impacts to paleontological resources due to construction activities would 
be mitigated by proposed Conditions of Certification PAL-1 to PAL-7. Construction of 
the project would require localized excavation and trenching. Because the project area 
lies predominantly within geological units with high paleontological sensitivity, the 
required excavation could, potentially, damage paleontological resources. Any damage 
could be cumulative to damage from other projects within the same geological 
formations. Implementation and enforcement of a properly designed Paleontological 
Resource Monitoring and Mitigation Plan (PRMMP; proposed PAL-3) at the HECA site 
should result in a net gain to the science of paleontology by allowing fossils that would 
not otherwise have been found, to be recovered, identified, studied, and preserved. 
Cumulative impacts from HECA, in consideration with other nearby similar projects, 
should therefore be either neutral (no fossils encountered) or positive (fossils 
encountered, preserved, and identified). 
 
Staff believes that the potential for significant adverse cumulative impacts to the 
proposed project from geologic hazards, during the project’s design life, would be low, 
and that the potential for isolated and cumulative impacts to geologic, mineralogic, and 
paleontologic resources would be very low. 
 
The proposed conditions of certification allow the Energy Commission CPM and the 
applicant to adopt a compliance monitoring scheme ensuring compliance with 
applicable LORS for geologic hazards and geologic, mineralogic, and paleontologic 
resources. 

FACILITY CLOSURE 
Facility closure activities would not be expected to impact geologic, paleontologic, or 
mineralogic resources since no such resources are known to exist at the project 
location. In addition, the decommissioning and closure of the project should not 
negatively affect geologic, mineralogic, or paleontologic resources since the majority of 
the ground disturbed during plant decommissioning and closure would have been 
already disturbed, and mitigated as required, during construction and operation of the 
proposed project. 
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RESPONSE TO AGENCY AND PUBLIC COMMENTS 

Staff has not received any agency or public comments regarding geologic hazards, 
mineral resources, or paleontology at this time. 

CONCLUSIONS 

The proposed project would comply with applicable LORS, provided that the proposed 
conditions of certification are followed. The design and construction of the proposed 
project would have no adverse, isolated, or cumulative impacts with respect to geologic, 
mineralogic, and paleontologic resources. Staff proposes to ensure compliance with 
applicable LORS through the adoption of the proposed conditions of certification listed 
below. 

PROPOSED CONDITIONS OF CERTIFICATION 

General conditions of certification with respect to engineering geology are proposed 
under Conditions of Certification GEN-1, GEN-5, and CIVIL-1 in the FACILITY DESIGN 
section. Proposed paleontological Conditions of Certification follow. It is staff’s opinion 
that the likelihood of encountering paleontologic resources is high at the plant site and 
along project linears. Staff will consider reducing monitoring intensity, at the 
recommendation of the project paleontologic resource specialist, following examination 
of sufficient, representative deep excavations that produce no significant fossil remains. 
 
PAL-1 The project owner shall provide the CPM with the resume and qualifications 

of its PRS for review and approval. If the approved PRS is replaced prior to 
completion of project mitigation and submittal of the Paleontological 
Resources Report, the project owner shall obtain CPM approval of the 
replacement PRS. The project owner shall keep resumes on file for qualified 
paleontological resource monitors (PRMs). If a PRM is replaced, the resume 
of the replacement PRM shall also be provided to the CPM. 

 
The PRS resume shall include the names and phone numbers of references. 
The resume shall also demonstrate to the satisfaction of the CPM the 
appropriate education and experience to accomplish the required 
paleontological resource tasks. 
 
As determined by the CPM, the PRS shall meet the minimum qualifications 
for a vertebrate paleontologist as described in the SVP guidelines of 1995. 
The experience of the PRS shall include the following: 
1. Institutional affiliations, appropriate credentials, and college degree; 

2. Ability to recognize and collect fossils in the field; 

3. Local geological and biostratigraphic expertise; 

4. Proficiency in identifying vertebrate and invertebrate fossils; and 
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5. At least three years of paleontological resource mitigation and field 
experience in California and at least one year of experience leading 
paleontological resource mitigation and field activities. 

 
The project owner shall ensure that the PRS obtains qualified paleontological 
resource monitors to monitor as he or she deems necessary on the project. 
Paleontologic resource monitors shall have the equivalent of the following 
qualifications: 

• BS or BA degree in geology or paleontology and one year of experience 
monitoring in California; or 

• AS or AA in geology, paleontology, or biology and four years’ experience 
monitoring in California; or 

• Enrollment in upper division classes pursuing a degree in the fields of 
geology or paleontology and two years of monitoring experience in 
California. 

Verification: (1) At least 60 days prior to the start of ground disturbance, the project 
owner shall submit a resume and statement of availability of its designated PRS for on-
site work. 

(2) At least 20 days prior to ground disturbance, the PRS or project owner shall provide 
a letter with resumes naming anticipated monitors for the project, stating that the 
identified monitors meet the minimum qualifications for paleontological resource 
monitoring required by the condition. If additional monitors are obtained during the 
project, the PRS shall provide additional letters and resumes to the CPM. The letter 
shall be provided to the CPM no later than one week prior to the monitor’s beginning on-
site duties. 
 
(3) Prior to the termination or release of a PRS, the project owner shall submit the 
resume of the proposed new PRS to the CPM for review and approval. 

PAL-2 The project owner shall provide to the PRS and the CPM, for approval, maps 
and drawings showing the footprint of the power plant, construction lay-down 
areas, and all related facilities. Maps shall identify all areas of the project 
where ground disturbance is anticipated. If the PRS requests enlargements or 
strip maps for linear facility routes, the project owner shall provide copies to 
the PRS and CPM. The site grading plan and plan and profile drawings for 
the utility lines would be acceptable for this purpose. The plan drawings 
should show the location, depth, and extent of all ground disturbances and be 
at a scale between 1 inch = 40 feet and 1 inch = 100 feet. If the footprint of 
the project or its linear facilities changes, the project owner shall provide 
maps and drawings reflecting those changes to the PRS and CPM. 

 
If construction of the project proceeds in phases, maps and drawings may be 
submitted prior to the start of each phase. A letter identifying the proposed 
schedule of each project phase shall be provided to the PRS and CPM. 
Before work commences on affected phases, the project owner shall notify 
the PRS and CPM of any construction phase scheduling changes. 
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At a minimum, the project owner shall ensure that the PRS or PRM consults 
weekly with the project superintendent or construction field manager to 
confirm area(s) to be worked the following week and until ground disturbance 
is completed. 

Verification: (1) At least 30 days prior to the start of ground disturbance, the project 
owner shall provide the maps and drawings to the PRS and CPM. 

(2) If there are changes to the footprint of the project, revised maps and drawings shall 
be provided to the PRS and CPM at least 15 days prior to the start of ground 
disturbance. 
 
(3) If there are changes to the scheduling of the construction phases, the project owner 
shall submit a letter to the CPM within 5 days of identifying the changes. 

PAL-3 The project owner shall ensure that the PRS prepares, and the project owner 
submits to the CPM for review and approval, a PRMMP to identify general 
and specific measures to minimize potential impacts to significant 
paleontological resources. Approval of the PRMMP by the CPM shall occur 
prior to any ground disturbance. The PRMMP shall function as the formal 
guide for monitoring, collecting, and sampling activities and may be modified 
with CPM approval. This document shall be used as the basis of discussion 
when on-site decisions or changes are proposed. Copies of the PRMMP shall 
reside with the PRS, each monitor, the project owner’s on-site manager, and 
the CPM. 

  
The PRMMP shall be developed in accordance with the guidelines of the SVP 
(1995) and shall include, but not be limited, to the following: 
1. Assurance that the performance and sequence of project-related tasks, 

such as any literature searches, pre-construction surveys, worker 
environmental training, fieldwork, flagging or staking, construction 
monitoring, mapping and data recovery, fossil preparation and collection, 
identification and inventory, preparation of final reports, and transmittal of 
materials for curation will be performed according to PRMMP procedures; 

2. Identification of the person(s) expected to assist with each of the tasks 
identified within the PRMMP and the conditions of certification; 

3. A thorough discussion of the anticipated geologic units expected to be 
encountered, the location and depth of the units relative to the project 
when known, and the known sensitivity of those units based on the 
occurrence of fossils either in that unit or in correlative units; 

4. An explanation of why, how, and how much sampling is expected to take 
place and in what units. Include descriptions of different sampling 
procedures that shall be used for fine-grained and coarse-grained units; 
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5. A discussion of the locations of where the monitoring of project 
construction activities is deemed necessary, and a proposed plan for 
monitoring and sampling; 

6. A discussion of procedures to be followed in the event of a significant 
fossil discovery, halting construction, resuming construction, and how 
notifications will be performed; 

7. A discussion of equipment and supplies necessary for collection of fossil 
materials and any specialized equipment needed to prepare, remove, 
load, transport, and analyze large-sized fossils or extensive fossil 
deposits; 

8. Procedures for inventory, preparation, and delivery for curation into a 
retrievable storage collection in a public repository or museum, which 
meet the Society of Vertebrate Paleontology’s standards and 
requirements for the curation of paleontological resources;  

9. Identification of the institution that has agreed to receive data and fossil 
materials collected, requirements or specifications for materials delivered 
for curation and how they will be met, and the name and phone number of 
the contact person at the institution; and 

10. A copy of the paleontological Conditions of Certification. 
Verification: At least 30 days prior to ground disturbance, the project owner shall 
provide a copy of the PRMMP to the CPM. The PRMMP shall include an affidavit of 
authorship by the PRS and acceptance of the PRMMP by the project owner evidenced 
by a signature. 

PAL-4 Prior to ground disturbance and for the duration of construction activities 
involving ground disturbance, the project owner and the PRS shall prepare 
and conduct weekly CPM-approved training for the following workers: project 
managers, construction supervisors, foremen and general workers involved 
with or who operate ground-disturbing equipment or tools. Workers shall not 
excavate in sensitive units prior to receiving CPM-approved worker training. 
Worker training shall consist of an initial in-person PRS training program, or 
may utilize a CPM-approved video or other presentation format, during the 
project kick off for those mentioned above. Following initial training, a CPM-
approved video or other approved training presentation/materials, or in-
person training may be used for new employees. The training program may 
be combined with other training programs prepared for cultural and biological 
resources, hazardous materials, or other areas of interest or concern. No 
ground disturbance shall occur prior to CPM approval of the Worker 
Environmental Awareness Program (WEAP), unless specifically approved by 
the CPM. 

 
The WEAP shall address the possibility of encountering paleontological 
resources in the field, the sensitivity and importance of these resources, and 
legal obligations to preserve and protect those resources. 
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The training shall include: 
1. A discussion of applicable laws and penalties under the law; 

2. Good quality photographs or physical examples of vertebrate fossils for 
project sites containing units of high paleontologic sensitivity; 

3. Information that the PRS or PRM has the authority to halt or redirect 
construction in the event of a discovery or unanticipated impact to a 
paleontological resource; 

4. Instruction that employees are to halt or redirect work in the vicinity of a 
find and to contact their supervisor and the PRS or PRM; 

5. An informational brochure that identifies reporting procedures in the event 
of a discovery; 

6. A WEAP certification of completion form signed by each worker indicating 
that he/she has received the training; and 

7. A sticker that shall be placed on hard hats indicating that environmental 
training has been completed. 

Verification: (1) At least 30 days prior to ground disturbance, the project owner shall 
submit the proposed WEAP, including the brochure, with the set of reporting procedures 
for workers to follow. 

(2) At least 30 days prior to ground disturbance, the project owner shall submit the 
training program presentation/materials to the CPM for approval if the project owner is 
planning to use a presentation format other than an in-person trainer for training. 
 
(3) If the owner requests an alternate paleontological trainer, the resume and 
qualifications of the trainer shall be submitted to the CPM for review and approval prior 
to installation of an alternate trainer. Alternate trainers shall not conduct training prior to 
CPM authorization. 
 
(4) In the monthly compliance report (MCR), the project owner shall provide copies of 
the WEAP certification of completion forms with the names of those trained and the 
trainer or type of training (in-person or other approved presentation format) offered that 
month. The MCR shall also include a running total of all persons who have completed 
the training to date. 

PAL-5 The project owner shall ensure that the PRS and PRM(s) monitor consistent 
with the PRMMP all construction-related grading, excavation, trenching, and 
augering in areas where potential fossil-bearing materials have been 
identified, both at the site and along any constructed linear facilities 
associated with the project. In the event that the PRS determines full-time 
monitoring is not necessary in locations that were identified as potentially 
fossil bearing in the PRMMP, the project owner shall notify and seek the 
concurrence of the CPM. 
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The project owner shall ensure that the PRS and PRM(s) have the authority 
to halt or redirect construction if paleontological resources are encountered. 
The project owner shall ensure that there is no interference with monitoring 
activities unless directed by the PRS. Monitoring activities shall be conducted 
as follows: 
1. Any change of monitoring from the accepted schedule in the PRMMP shall 

be proposed in a letter or email from the PRS and the project owner to the 
CPM prior to the change in monitoring and will be included in the monthly 
compliance report. The letter or email shall include the justification for the 
change in monitoring and be submitted to the CPM for review and 
approval. 

2. The project owner shall ensure that the PRM(s) keep a daily monitoring 
log of paleontological resource activities. The PRS may informally discuss 
paleontological resource monitoring and mitigation activities with the CPM 
at any time. 

3. The project owner shall ensure that the PRS notifies the CPM within 24 
hours of the occurrence of any incidents of non-compliance with any 
paleontological resources conditions of certification. The PRS shall 
recommend corrective action to resolve the issues or achieve compliance 
with the conditions of certification. 

4. For any significant paleontological resources encountered, either the 
project owner or the PRS shall notify the CPM within 24 hours, or Monday 
morning in the case of a weekend event, where construction has been 
halted because of a paleontological find. 

 
The project owner shall ensure that the PRS prepares a summary of 
monitoring and other paleontological activities placed in the monthly 
compliance reports. The summary will include the name(s) of PRS or PRM(s) 
active during the month; general descriptions of training and monitored 
construction activities; and general locations of excavations, grading, and 
other activities. A section of the report shall include the geologic units or 
subunits encountered, descriptions of samplings within each unit, and a list of 
identified fossils. A final section of the report will address any issues or 
concerns about the project relating to paleontologic monitoring, including any 
incidents of non-compliance or any changes to the monitoring plan that have 
been approved by the CPM. If no monitoring took place during the month, the 
report shall include an explanation in the summary as to why monitoring was 
not conducted. 

Verification: The project owner shall ensure that the PRS submits the summary of 
monitoring and paleontological activities in the MCR. When feasible, the CPM shall be 
notified 10 days in advance of any proposed changes in monitoring different from the 
plan identified in the PRMMP. If there is any unforeseen change in monitoring, the 
notice shall be given as soon as possible prior to implementation of the change. 
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PAL-6 The project owner, through the designated PRS, shall ensure that all 
components of the PRMMP are adequately performed including collection of 
fossil materials, preparation of fossil materials for analysis, analysis of fossils, 
identification and inventory of fossils, the preparation of fossils for curation, 
and the delivery for curation of all significant paleontological resource 
materials encountered and collected during project construction. The project 
owner shall be responsible for paying any curation fees charged by the 
museum for fossils collected and curated as a result of paleontological 
mitigation. 

Verification: The project owner shall maintain in his/her compliance file copies of 
signed contracts or agreements with the designated PRS and other qualified research 
specialists. The project owner shall maintain these files for a period of three years after 
project completion and approval of the CPM-approved paleontological resource report 
(see Condition of Certification PAL-7). A copy of the letter of transmittal submitting the 
fossils to the curating institution shall be provided to the CPM. 

PAL-7 The project owner shall ensure preparation of a Paleontological Resources 
Report (PRR) by the designated PRS. The PRR shall be prepared following 
completion of the ground-disturbing activities. The PRR shall include an 
analysis of the collected fossil materials and related information and submit it 
to the CPM for review and approval. 

 
The report shall include, but is not limited to, a description and inventory of 
recovered fossil materials; a map showing the location of paleontological 
resources encountered; determinations of sensitivity and significance; and a 
statement by the PRS that project impacts to paleontological resources have 
been mitigated below the level of significance. 

Verification: Within 90 days after completion of ground-disturbing activities, 
including landscaping, the project owner shall submit the PRR under confidential cover 
to the CPM. 
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Certification of Completion 
Worker Environmental Awareness Program 

Hydrogen Energy California Project (08-AFC-8) 
 

This is to certify these individuals have completed a mandatory California Energy 
Commission-approved Worker Environmental Awareness Program (WEAP). The WEAP 
includes pertinent information on cultural, paleontological, and biological resources for all 
personnel (that is, construction supervisors, crews, and plant operators) working on site or 
at related facilities. By signing below, the participant indicates that he/she understands and 
shall abide by the guidelines set forth in the program materials. Include this completed form 
in the Monthly Compliance Report. 
 

No. Employee Name Title/Company Signature 
1.    
2.    
3.    
4.    
5.    
6.    
7.    
8.    
9.    

10.    
11.    
12.    
13.    
14.    
15.    
16.    
17.    
18.    
19.    
20.    
21.    
22.    
23.    
24.    
25.    

 
Cultural Trainer: _____________   Signature:__________________ Date: ___/___/____  
 
PaleoTrainer: ______________     Signature:__________________ Date: ___/___/____ 
 
Biological Trainer: _____________Signature:_______________       Date:___/___/__ 
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POWER PLANT EFFICIENCY 
Shahab Khoshmashrab 

SUMMARY OF CONCLUSIONS 

The gasification block, while operating on hydrogen-rich gas, would feed a 390-
megawatt (MW) (gross output) combined cycle plant at a fuel efficiency of up to 49% 
lower heating value (LHV) at annual average ambient conditions (HECA 2009a, AFC 
Table 2-11). While operating on natural gas, this gasification combined cycle plant 
would produce approximately 330 MW (gross output) of electricity at a fuel efficiency of 
up to 55% LHV at annual average ambient conditions (HECA 2009a, AFC Table 2-11). 
The net electrical generation output from hydrogen-rich gas fuel would provide 
approximately 250 MW of low-carbon baseload power to the grid. While it would 
consume large amounts of energy, it would do so in the most efficient manner 
practicable to meet the project objectives (see discussion in PROJECT ENERGY 
REQUIREMENTS AND ENERGY USE EFFICIENCY, below). It would not create 
significant adverse effects on energy supplies or resources and would not consume 
energy in a wasteful or inefficient manner. No energy standards apply to this project. 
Staff therefore concludes that this project would present no significant adverse impacts 
on energy resources. 

INTRODUCTION 

One of the responsibilities of the California Energy Commission (Energy Commission) is 
to make findings on whether the energy use by a power plant, including the proposed 
HECA project, would result in significant adverse impacts on the environment, as 
defined in the California Environmental Quality Act (CEQA). If the Energy Commission 
finds that the HECA project’s energy consumption creates a significant adverse impact, 
it must further determine if feasible mitigation measures could eliminate or minimize that 
impact. In this analysis, staff addresses the inefficient and unnecessary consumption of 
energy. 

In order to support the Energy Commission’s findings, this analysis will: 

• examine whether the facility would likely present any adverse impacts upon energy 
resources; 

• examine whether these adverse impacts are significant; and if so, 

• examine whether feasible mitigation measures could eliminate those adverse 
impacts or reduce them to a level of insignificance. 

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS 

No federal, state, or local/county laws, ordinances, regulations, and standards (LORS) 
apply to the efficiency of this project. 
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SETTING 

Hydrogen Energy International, the applicant, proposes to build and operate the HECA 
project, consisting of a gasification block, a combined cycle power train, and an auxiliary 
simple cycle power train. The gasification block would use feedstock to produce a 
synthesis gas that would be processed and purified to produce hydrogen-rich gas, 
which would be used to fuel the combustion turbine for electric power generation. The 
combined cycle power train would provide 250 MW (net output) baseload power to the 
electric grid.  

Heat from the steam turbine generator, the combustion turbine generator, and other 
power block equipment would be rejected through the evaporative cooling tower. The 
gasification block would use feedstock to produce a synthesis gas that would be 
processed and purified to produce hydrogen-rich gas, which would be used to fuel the 
combustion turbines for electric power generation. The applicant plans to perform duct 
burner testing on hydrogen-rich fuel, source testing on hydrogen-rich fuel blends across 
the load range, functional testing including fuel transfers and load changes; plant wide 
performance test, and plant wide operational reliability test (HEI 2009c, AFC § 2.5.4.4). 

Natural gas is required to startup the combined cycle train’s combustion turbine 
generator to the load required to accept hydrogen-rich fuel, to operate the simple cycle’s 
combustion turbine generator, and to startup the gasifier. Natural gas serves as a 
backup fuel to allow electric power generation to continue when hydrogen-rich fuel is 
not available due to, for example, maintenance of the gasifier unit. Two large natural 
gas pipeline systems (from PG&E and Southern California Gas Company [SoCalGas]) 
appear to be potentially suited to supply natural gas to the project. The distance 
between the main pipeline system headers and the project site is approximately seven 
miles (HEI 2009c, AFC § 2.1.8.3).  

ASSESSMENT OF IMPACTS 

METHOD AND THRESHOLD FOR DETERMINING THE SIGNIFICANCE 
OF ENERGY RESOURCES 
CEQA guidelines state that the environmental analysis “…shall describe feasible 
measures which could minimize significant adverse impacts, including where relevant, 
inefficient and unnecessary consumption of energy” (Title 14 CCR §15126.4[a][1]). 
Appendix F of the guidelines further suggests consideration of such factors as the 
project’s energy requirements and energy use efficiency; its effects on local and 
regional energy supplies and energy resources; its requirements for additional energy 
supply capacity; its compliance with existing energy standards; and any alternatives that 
could reduce the wasteful, inefficient, and unnecessary consumption of energy (Title 14, 
CCR §15000 et seq., Appendix F). 

The inefficient and unnecessary consumption of energy, in the form of non-renewable 
fuels such as natural gas and oil, constitutes an adverse environmental impact. An 
adverse impact can be considered significant if it results in: 

• Adverse effects on local and regional energy supplies and energy resources; 
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• A requirement for additional energy supply capacity; 

• Noncompliance with existing energy standards; or 

• The wasteful, inefficient, and unnecessary consumption of fuel or energy. 

PROJECT ENERGY REQUIREMENTS AND ENERGY USE EFFICIENCY 
Any power plant large enough to fall under Energy Commission siting jurisdiction 
(50 MW or greater) will, by definition, consume large amounts of energy. Under normal 
conditions, the HECA project would burn natural gas at a maximum rate of 
approximately 3,320 million British thermal units (MMBtu) per hour, HHV, during peak 
load operation (HEI 2009c, AFC Table 2-11). This is a substantial rate of energy 
consumption that could potentially impact energy supplies. However, because natural 
gas would be primarily consumed only during startup of the combined cycle unit, and to 
operate the simple cycle peaking unit, the overall annual rate of natural gas 
consumption would not be as substantial as a typical natural-gas fired power plant 
consuming only natural gas. 
 
Under expected project conditions, electricity would be generated by the HECA project’s 
combined cycle train at an efficiency of approximately 49% LHV, while burning 
hydrogen-rich gas, and at an efficiency of approximately 55% LHV, while burning 
natural gas. These efficiency levels compare favorably with the average fuel efficiencies 
of other combined cycle power plants for each respective fuel source. Under expected 
project conditions, electricity would be generated by the HECA project’s simple cycle 
train at an efficiency of approximately 46% LHV. This efficiency level compares 
favorably with the average fuel efficiency of other simple cycle power plants employing 
the LMS100 machine. 
 
As explained above, the combined cycle train, while consuming hydrogen-rich gas, 
would produce an average of 390 MW at 49% efficiency. Approximately 142 MW of the 
power produced will be used for hydrogen generation and CO2 sequestration 
processes, and for other auxiliary uses (HEI 2009c, AFC Table 2-11, 3rd column). This is 
a substantial amount of power (energy in form of electricity). However, it is important to 
point out that the project's objective is not only to sell electricity through the power grid, 
but also to utilize the energy stored in recyclable waste (oil by-product) and to 
implement the CO2 sequestration process to enhance oil recovery. The loss of energy 
(in the form of electricity) consumed for these processes would be offset by the benefit 
of utilizing the stored energy in a recyclable energy source (industrial waste as opposed 
to a depleting source, such as natural gas) and by the benefit of increased oil 
production from the oil-recovery enhancement process. Thus, staff believes this project 
would not result in wasteful, inefficient, and unnecessary consumption of fuel or energy. 

ADVERSE EFFECTS ON ENERGY SUPPLIES AND RESOURCES 
The applicant has described its sources of natural gas to operate the project (HEI 
2009c, AFC § 2.1.8.3). Two large natural gas pipeline systems (from PG&E and 
Southern California Gas Company [SoCalGas]) appear to be potentially suited to supply 
natural gas to the project. The PG&E and SoCalGas systems draw from extensive 
supplies originating in the southwest and in Canada, and are capable of delivering the 
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gas that the HECA would require to operate. This natural gas supply is a reliable source 
of natural gas for this project. It therefore appears unlikely that the project would create 
a substantial impact on natural gas supplies. 

ADDITIONAL ENERGY SUPPLY REQUIREMENTS 
Natural gas fuel would be supplied to the project by PG&E and SoCalGas (HEI 2009c, 
AFC § 2.1.8.3). There appears to be little likelihood that the HECA would require 
additional capacity. 
 
The amount of diesel fuel to be consumed by trucks and trains transporting fuel, 
feedstocks, byproducts, waste materials, and other materials to and from the project site 
are estimated to be 4,841,608 gallons per year for the trucks and 264,029 gallons per 
year for the trains (URS 2010a, Data Response 80), a total of approximately 5 million 
gallons per year. California’s diesel fuel supply system is extensive. For example, the 
available diesel fuel supply in California for the year 2009 was reported to be 
approximately 5,000 million gallons (CEC 2010h). Therefore, the above figure 
anticipated for the project would have a less than significant impact on the regional 
supply capacity. 

COMPLIANCE WITH ENERGY STANDARDS 
No standards apply to the efficiency of the HECA project or other non-cogeneration 
projects. 

ALTERNATIVES TO REDUCE WASTEFUL, INEFFICIENT, AND 
UNNECESSARY ENERGY CONSUMPTION 
The HECA project could be deemed to create significant adverse impacts on energy 
resources if alternatives were available that could reduce the project’s fuel use. The 
evaluation of alternatives to the project (that could reduce wasteful, inefficient, or 
unnecessary energy consumption) first requires the examination of the project’s energy 
consumption. Project fuel efficiency, and therefore its rate of energy consumption, is 
determined by both the configuration of the power producing system and the selection 
of equipment used to generate its power. 

Project Configuration 
The plant would employ one General Electric Frame 7FB combustion gas turbine 
generator which would consume natural gas for startup and hydrogen-rich gas for 
normal operation in a combined cycle configuration, equipped with an evaporative inlet 
air cooling system; one 3-pressure heat recovery steam generator (HRSG) equipped 
with duct burner; and one condensing steam turbine generator (HECA 2009a, AFC 
§§ 2.3.1, 2.5.1). Electricity would be generated by the gas turbine and by the steam 
turbine operating on heat energy recovered from the gas turbine’s exhaust. By 
recovering this heat, which would otherwise be lost up the exhaust stack, the efficiency 
of any combined cycle power plant is increased from that of either a gas turbine or a 
steam turbine operating alone.  This configuration is well suited to the large, steady 
loads met by a baseload plant that generates energy efficiently over long periods of 
time.  
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The project would also employ one auxiliary natural gas-fired General Electric LMS100 
combustion gas turbine generator in a simple cycle configuration, operating 
independently from the rest of the facility, equipped with an evaporative inlet air cooling 
system (HECA 2009a, AFC § 2.3.3). Although the efficiency of a simple cycle train is 
lower than that of a combined cycle train, because the intent of a simple cycle train is to 
provide peaking and load following services, as envisioned for this project, staff believes 
the inclusion of the simple cycle train as a part of the project is reasonable. 

The applicant plans to perform duct burner testing on hydrogen-rich fuel, source testing 
on hydrogen-rich fuel blends across the load range, functional testing including fuel 
transfers and load changes; plant wide performance test, and plant wide operational 
reliability test. This will help to ensure a smooth commissioning and startup process. 

Equipment Selection 
The F-class of advanced gas turbine to be installed in the HECA project represents one 
of the most modern and efficient machines available. The applicant would install one 
GE Frame 7FB combustion gas turbine generator in a one-on-one combined cycle 
power train nominally rated at 280.3 MW (without duct firing) and 57.3% net plant 
efficiency LHV under International Organization for Standardization (ISO) conditions, 
when burning natural gas (GTW 2008) (ratings are not available for syngas fuel). 

One possible alternative is the Siemens (formerly Westinghouse) SCC6-5000F, 
nominally rated in a one-on-one train combined cycle configuration at 295.7 (without 
duct firing) MW and 57.0% efficiency LHV at ISO conditions (GTW 2008). 

Another alternative is the Alstom Power KA24, nominally rated in a one-on-one 
configuration at 278.9 MW (without duct firing) with an efficiency rating of 57.1% LHV at 
ISO conditions. 

Any differences among the SCC6-5000F, the KA24 and the GE 7FB in actual operating 
efficiency would be insignificant. Selecting among these machines is thus based on 
other factors such as generating capacity, cost, commercial availability and experience, 
and the ability to meet air pollution limitations. Due to GE Frame 7F’s extensive 
commercial experience and GE’s experience in the gasification technology, staff 
believes the applicant’s selection of the GE’s gas turbine is reasonable. 
 

Efficiency of Alternatives to the Project 
The HECA project’s objectives include the efficient generation of electricity to help meet 
the future electrical power needs (HECA 2009a, AFC § 2.1.1). 

Alternative Generating Technologies 
Alternative generating technologies for the HECA project are considered in the AFC 
(HECA 2009a, AFC § 6.4.1). For purposes of this analysis, fossil fuels, hydroelectric, 
solar, wind, and geothermal technologies are all considered. 
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The applicant selected the IGCC (Integrated Gasification Combined Cycle) technology 
because of its unique ability to produce low-carbon, hydrogen-rich fuel for baseload 
power generation.  
  
Given the project objectives, location, and air pollution control requirements, and the 
commercial experience of the above technologies, staff agrees with the applicant that 
the technologies chosen for this project are feasible. 

Natural Gas-Burning Technologies 
Fuel consumption is one of the most important economic factors in selecting an electric 
generator; fuel typically accounts for over two-thirds of the total operating costs of a 
fossil fuel-fired power plant (Power 1994). Under a competitive power market system, 
where operating costs are critical in determining the competitiveness and profitability of 
a power plant, the plant owner is strongly motivated to purchase fuel-efficient 
machinery. Even though the consumption of natural gas for this project would be limited 
to the startup of the combined cycle train’s combustion turbine generator, the operation 
of the simple cycle’s combustion turbine generator, and the startup of the gasifier, staff 
has analyzed alternative natural gas-burning technologies in the following paragraphs. 

Modern gas turbines represent the most fuel-efficient electric generating technology 
available today. Currently available large combustion turbine models can be grouped 
into three categories: conventional, advanced, and next generation. Advanced 
combustion turbines, chosen by the applicant, have advantages for the HECA project. 
Their higher firing temperatures offer higher efficiencies than conventional turbines. 
They offer proven technology with numerous installations and extensive run times in 
commercial operations. Emission levels are also proven, and guaranteed emission 
levels have been reduced based upon the operational experience and design 
optimization of their manufacturers. 

One possible alternative to an advanced F-class gas turbine is the next generation G-
class machine, such as the Siemens-Westinghouse 501G gas turbine generator, which 
uses partial steam cooling to allow slightly higher temperatures, yielding slightly greater 
efficiency. In actual operation, one would expect to see the difference in efficiency 
diminish, since larger-capacity G-class turbines run at less than optimum (full) output 
more frequently than smaller-capacity F-class turbines. (Gas turbine efficiency drops 
rapidly at less than full load.). Given the minor efficiency improvement promised by the 
G-class turbine, and since this machine would have to operate at less than optimum 
baseload efficiency in order to meet the project load capacity requirements, staff 
believes the applicant’s selection of the F-class machine over the G-class machine is 
reasonable. 

Another possible alternative to the F-class advanced gas turbine is an H-class next 
generation machine with a claimed fuel efficiency of 60% LHV at ISO conditions. This 
high efficiency is achieved through a higher pressure ratio and firing temperature, made 
possible by cooling the initial turbine stages with steam instead of air. This first Frame 
7H application has only recently completed commissioning at the Inland Empire Energy 
Center in Riverside County, California. Given the lack of commercial experience with 
this machine and the project load requirements, staff agrees with the applicant’s 
decision to use F-class machines. 
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Also, among the above technologies mentioned, apparently only Frame 7F gas turbine 
technology has been employed in other IGCC facilities. Both Tampa Electric and Duke 
Wabash IGCC facilities in Indiana have been operating the 7F gas turbine on syngas 
over the last 15 years. 

Thus, given the lack of commercial experience with the G-class and H-class machines 
in an IGCC configuration and the project load requirements, staff agrees with the 
applicant’s decision to use F-class machines. 

Staff concludes that the selected project configurations (IGCC and simple cycle) and 
generating equipment (F-class gas turbine) represent the most efficient feasible 
combination for satisfying the project’s objectives. There are no alternatives that would 
significantly reduce energy consumption while satisfying the project’s objectives of 
producing low-carbon, hydrogen-rich fuel for baseload power generation and producing 
peaking power. 

Staff, therefore, believes that the HECA project would not constitute a significant 
adverse impact on energy resources. 

CUMULATIVE IMPACTS 

No nearby projects have been identified that could potentially combine with the HECA 
project to create cumulative impacts on fuel resources. The PG&E and Southern 
California Gas Company natural gas supply systems are adequate to supply the HECA 
project without adversely impacting their other customers. There will be adequate 
petcoke and coal supplies to meet the project’s needs; see the section of this document 
entitled Power Plant Reliability. 

Staff believes that the construction and operation of the project would not create indirect 
impacts (in the form of additional fuel consumption), that would not have otherwise 
occurred without this project. Older, less efficient power plants consume more natural 
gas than new, more efficient plants such as the HECA project. Natural gas is burned by 
the most competitive power plants on the spot market, and the most efficient plants run 
the most frequently. The high efficiency of the proposed HECA project should allow it to 
compete favorably, run at high capacity, and replace less efficient power generating 
plants. Additionally, the project would consume natural gas for startup and, normally, 
hydrogen-rich gas for operation. The project would therefore not adversely impact the 
cumulative amount of natural gas consumed for power generation. 

NOTEWORTHY PUBLIC BENEFITS 

The project will provide both, baseload and peaking power to help meet the regional 
electricity demands, by doing so in a fuel-efficient manner, through installing the most 
modern gas turbine generators available. 
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CONCLUSIONS AND RECOMMENDATIONS 

The gasification block would feed a 390-megawatt (MW) (gross output) combined cycle 
plant while operating on hydrogen-rich gas at a fuel efficiency of up to 49% lower 
heating value (LHV) at annual average ambient conditions. This gasification combined 
cycle plant would produce 329 MW (gross output) of electricity while operating on 
natural gas at a fuel efficiency of up to 55% LHV at annual average ambient conditions. 
The net electrical generation output from the project would provide approximately 250 
MW of low-carbon baseload power to the grid. While it would consume large amounts of 
energy, it would do so in the most efficient manner practicable to meet the project 
objectives (see discussion in PROJECT ENERGY REQUIREMENTS AND ENERGY 
USE EFFICIENCY, above). It would not create significant adverse effects on energy 
supplies or resources, would not require additional sources of energy supply, and would 
not consume energy in a wasteful or inefficient manner. No energy standards apply to 
the project. Staff therefore concludes that the project would present no significant 
adverse impacts upon energy resources. 

No cumulative impacts on energy resources are likely. Facility closure would not likely 
present significant impacts on electric system efficiency. 

PROPOSED CONDITIONS OF CERTIFICATION 

No conditions of certification are proposed. 

REFERENCES 
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POWER PLANT RELIABILITY 
Shahab Khoshmashrab 

SUMMARY OF CONCLUSIONS 

Hydrogen Energy International, the applicant, predicts an equivalent availability factor of 
at least 90% for the project, which staff believes is achievable. Based on a review of the 
proposal, staff concludes that Hydrogen Energy California (HECA) project would be built 
and would operate in a manner consistent with industry norms for reliable operation. 
This should provide an adequate level of reliability. No conditions of certification are 
proposed. 

INTRODUCTION 

In this analysis, California Energy Commission (Energy Commission) staff addresses 
the reliability issues of the project to determine if the power plant is likely to be built in 
accordance with typical industry norms for reliable power generation. Staff uses this 
level of reliability as a benchmark because it ensures that the resulting project would not 
be likely to degrade the overall reliability of the electric system it serves (see the Setting 
section, below). 

The scope of this power plant reliability analysis covers: 

• equipment availability; 

• plant maintainability; 

• fuel and water availability; and 

• power plant reliability in relation to natural hazards. 

Staff examined the project design criteria to determine if the project is likely to be built in 
accordance with typical industry norms for reliable power generation. While the 
applicant has predicted an equivalent availability factor of at least 90% for the HECA 
project (see below), staff uses typical industry norms as a benchmark, rather than the 
applicant’s projection, to evaluate the project’s reliability. 

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS 

No federal, state, or local/county laws, ordinances, regulations, or standards (LORS) 
apply to the reliability of this project. 

SETTING 

In the restructured competitive electric power industry, the responsibility for maintaining 
system reliability falls largely to the state’s control area operators, such as the California 
Independent System Operator (California ISO), which purchase, dispatch, and sell 
electricity throughout the state. How the California ISO and other control area operators 
ensure system reliability is an ongoing process; protocols are still being developed and 
put in place to provide sufficient reliability in the competitive market system. “Must-run” 
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power purchase agreements and “participating generator” agreements are two 
mechanisms that ensure an adequate supply of reliable power. 

The California ISO also requires that power plants selling ancillary services, as well as 
those holding reliability must-run contracts, fulfill certain requirements, including: 

• filing periodic reports on plant reliability; 

• reporting all outages and their causes; and 

• scheduling all planned maintenance outages with the California ISO. 

The California ISO’s mechanisms to ensure adequate power plant reliability have 
apparently been developed with the assumption that individual power plants competing 
to sell power into the system will exhibit reliability levels similar to those of power plants 
of past decades.  

As part of its plan to provide needed reliability, the applicant proposes to operate the 
390 megawatt (MW) (average gross output) HECA project, consisting of a gasification 
block, a combined cycle power train, and an auxiliary simple cycle power train. The 
gasification block would use feedstock to produce a synthesis gas that would be 
processed and purified to produce hydrogen-rich gas, which would be used to fuel the 
combustion turbines for electric power generation.  

The project is expected to achieve an equivalent availability factor of at least 90% 
(HECA 2009a, AFC §2.8.2). The project would be expected to operate at a maximum of 
89% annual capacity factor (HECA 2009a, AFC Table 2-27). 

ASSESSMENT OF IMPACTS 

METHOD FOR DETERMINING RELIABILITY 
The Energy Commission must make findings as to how the project is designed, sited, 
and operated in order to ensure its safe and reliable operation (Title 20, CCR §1752[c]). 
Staff takes the approach that a project is acceptable if it does not degrade the reliability 
of the utility system to which it is connected. This is likely the case if a project is at least 
as reliable as other power plants on that system. 

The availability factor of a power plant is the percentage of time it is available to 
generate power; both planned and unplanned outages subtract from this availability. 
Measures of power plant reliability are based upon both the plant’s actual ability to 
generate power when it is considered to be available, and upon starting failures and 
unplanned (or forced) outages. For practical purposes, reliability can be considered a 
combination of these two industry measures, making a reliable power plant one that is 
available when called upon to operate. Power plant systems must be able to operate for 
extended periods without shutting down for maintenance or repairs. Achieving this 
reliability requires adequate levels of equipment availability, plant maintainability with 
scheduled maintenance outages, fuel and water availability, and resistance to natural 
hazards. Staff examines these factors for a project and compares them to industry 
norms. If they compare favorably for this project, staff will then conclude that the HECA 
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project would be as reliable as other power plants on the electric system and would not 
degrade system reliability. 

EQUIPMENT AVAILABILITY 
Equipment availability would be ensured by adopting appropriate quality 
assurance/quality control (QA/QC) programs during the design, procurement, 
construction, and operation of the plant, and by providing for the adequate maintenance 
and repair of the equipment and systems discussed below. 
 
General Electric (GE) gasification technology for solid fuels has been demonstrated in 
many commercial applications worldwide. The GE gasification technology for 100% 
petcoke feed is currently used in the Valero Refinery in Delaware and the Coffeyville 
Resources Ammonia Plant in Kansas. The GE gasification technology for mixed 
petcoke and coal operation has been demonstrated at Tampa Electric’s integrated 
gasification combined cycle (IGCC) plant in Florida and in different chemical plants in 
China.  
 
The gas turbine technology employed in this project is the GE Frame 7FB. Both Tampa 
Electric and Duke Wabash IGCC facilities in Indiana have been operating the 7FA gas 
turbine, which is substantially similar to the 7FB, on syngas (the direct end of the 
gasification process) over the last 15 years. The remaining components of the power 
block (Heat Recovery Steam Generator (HRSG), steam turbine, and generator) will 
employ conventional proven technology. 
 
Most existing solid feedstock IGCC plants do not have spare gasifiers. The project 
incorporates one complete spare gasification train. Each gasification train will be shut 
down on a planned basis to perform the required maintenance. Because of the 
proactive scheduled maintenance, it is expected that unplanned outage of the 
gasification train can be minimized. 

Quality Control Program  
The applicant describes a quality assurance/quality control program for managing the 
useful life status of project components (HECA 2009a, AFC §2.8.2) that is typical of the 
power industry. Equipment would be purchased from qualified suppliers based on 
technical and commercial evaluations. Suppliers’ personnel, production capability, past 
performance, QA programs and quality history would be evaluated. The project owner 
would perform receipt inspections, test components, and administer independent testing 
contracts. Staff expects that implementation of this program would result in standard 
reliability of design and construction. To ensure this implementation, staff has proposed 
appropriate conditions of certification in the section of this document entitled Facility 
Design. 

PLANT MAINTAINABILITY 

Equipment Redundancy 
A generating facility operating in base-load mode for long periods of time must be 
capable of being maintained while operating. A typical approach to this is to provide 
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redundant examples of those pieces of equipment that are most likely to require service 
or repair. 
 
The applicant plans to provide an appropriate redundancy of function for the project 
(HECA 2009a, AFC §§ 2.3.2, 2.4.17, 2.5, 2.5.1, 2.8.2). Because the project consists of 
two combustion turbine generators, operating in parallel as independent equipment 
trains, it is inherently reliable. A single equipment failure cannot disable more than one 
train, allowing the plant to continue to generate power at reduced output. All plant 
ancillary systems are also designed with adequate redundancy to ensure their 
continued operation if equipment fails. For example, the plant’s distributed control 
system would be built with typical redundancy.  
 
Feedstock storage will include 15,000 tons of active storage (sufficient for three to 5 
days of operation) and at least 30 days inactive emergency storage based on the 
maximum plant production rate. Active storage will include three 5,000-ton entirely 
enclosed cone-bottom silos, with one or more silos dedicated for each type of feedstock 
(depending on plant operation). An inactive storage pile will be provided on site (HECA 
2009a, AFC § 2.1.8.1).  
 
The project incorporates one complete spare gasification train. Each gasification train 
will be shut down on a planned basis to perform the required maintenance. 

Staff believes that the project’s proposed equipment redundancy would be sufficient for 
its reliable operation. 

Maintenance Program 
Equipment manufacturers provide maintenance recommendations for their products, 
and the applicant is expected to base the project’s maintenance program on those 
recommendations. The program would encompass both preventive and predictive 
maintenance techniques. Maintenance outages would probably be planned for periods 
of low electricity demand. Staff expects that the project would be adequately maintained 
to ensure an acceptable level of reliability. 

FUEL AND WATER AVAILABILITY 
The long-term availability of fuel and of water for cooling or process use is necessary to 
ensure the reliability of any power plant. The need for reliable sources of fuel and water 
is obvious; lacking long-term availability of either source, the service life of the plant 
could be curtailed, threatening both the power supply and the economic viability of the 
plant. 

Fuel Availability 
The primary feedstock for the gasification plant is petcoke. Petcoke would be supplied 
from refineries in the Los Angeles, Bakersfield, or other northern California areas, 
and/or other regional sources. The petcoke that will be used for the project is a by-
product from the oil refining process which is predominantly exported overseas for use 
as a low-grade fuel (HEI 2009c, AFC § 2.1.8.1). Coal may also be blended, up to 75%, 
with petcoke to diversify the feedstock supply. 
 



August 2010 5.4-5 POWER PLANT RELIABILITY 

Transportation of petcoke and coal to the project will be by truck. Coal will be brought 
in-state by rail and loaded onto trucks at a nearby loading terminal. Petcoke and coal 
will be transported from the truck unloading system to the active storage silos (HECA 
2009a, AFC § 2.1.8.1). The project expects to obtain its necessary coal supply from the 
Uinta Basin in Utah and Colorado.  
 
Approximately 16,350 tons per day (tpd) (6.0 million tons per year [tpy]) of fuel grade 
petcoke are produced by major California refineries, including British Petroleum. Five of 
these refineries are located in the Los Angeles area, three are in the San Francisco 
area, and two are in Central California. At steady-state operation feeding 100% petcoke, 
the project would consume about 17% of this total production (approximately 2,820 tpd, 
or 1.0 million tpy). 
 
To maximize the number of potential fuel suppliers, the project would be designed to 
accept a range of feedstock blends. It would incorporate a fluxant injection system to 
allow operation on 100% petcoke, but can also operate on a blend of as much as 75% 
thermal input coal, with petcoke. 
 
Staff agrees with the applicant’s claim that there will be adequate petcoke and coal 
supplies to meet the project’s needs. 
 
Natural gas is required to startup the combined cycle train’s combustion turbine 
generator to the load required to accept hydrogen-rich fuel, and to operate the simple 
cycle’s combustion turbine generator. Natural gas serves as a backup fuel to allow 
electric power generation to continue when hydrogen-rich fuel is not available due to, for 
example, maintenance of the gasifier unit. Two large natural gas pipeline systems (from 
PG&E and Southern California Gas Company [SoCalGas]) appear to be potentially 
suited to supply natural gas to the project. The distance between the main pipeline 
system headers and the project site is approximately seven miles (HEI 2009c, AFC 
§ 2.1.8.3). The historical pipeline pressures for the PG&E pipeline indicate that the 
natural gas pressure should be adequate virtually all of the time, and would have no 
impact on the HECA project generating reliability. The historical pipeline pressures for 
the SoCalGas pipeline indicate that the HECA project generating reliability could be 
theoretically reduced by 0.3% due to insufficient natural gas pressure, but staff believes 
a 0.3% reduction in reliability would have a negligible impact on operability. 
 
PG&E and SoCalGas’s natural gas systems represent resources of considerable 
capacity and offer access to adequate supplies of gas from the Southwest, the Rocky 
Mountains, and Canada. Staff agrees with the applicant’s claim that there will be 
adequate natural gas supply and pipeline capacity to meet the project’s needs. 

Water Supply Reliability 
The HECA project would utilize brackish groundwater supplied from the Buena Vista 
Water Storage District for the project’s process and evaporative cooling uses. The raw 
water supply pipeline will be approximately 15 miles in length. Potable water for drinking 
and sanitary use will be supplied by West Kern Water District. The potable water supply 
pipeline will be approximately 7 miles in length (HEI 2009c, AFC §§ 2.1.6, 2.1.8.4). Staff 
believes these sources represent a reliable supply of water for the project. For further 
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discussion of water supply, see the Soil and Water Resources section of this 
document. 

POWER PLANT RELIABILITY IN RELATION TO NATURAL HAZARDS 
Natural forces can threaten the reliable operation of a power plant. High winds, 
tsunamis (tidal waves), and seiches (waves in inland bodies of water) are not likely to 
present hazards for this project, but seismic shaking (earthquakes) and flooding could 
present credible threats to the project’s reliable operation. 

Seismic Shaking 
The site lies within an active seismic zone; see the “Faulting and Seismicity” portion of 
the Geology and Paleontology section of this document. The project would be 
designed and constructed to the latest appropriate LORS (HECA 2009a, AFC 
Appendix B). Compliance with current seismic design LORS represents an upgrading of 
performance during seismic shaking compared to older facilities since these LORS have 
been periodically and continually upgraded. Because it would be built to the latest 
seismic design LORS, this project would likely perform at least as well as, and perhaps 
better than, existing plants in the electric power system. Staff has proposed conditions 
of certification to ensure this; see the section of this document entitled Facility Design. 
In light of the general historical performance of California power plants and the electrical 
system in seismic events, staff has no special concerns with the power plant’s functional 
reliability during seismic events. 

Flooding 
General site elevation varies slightly from the high point grade elevation of 291 feet 
above mean sea level. This site is not within the 100-year floodplain (HECA 2009a, 
AFC § 2.7.1, Table 2-2). 
 
The plant site would be graded to promote drainage to prevent onsite flooding and 
minimize the potential for flooding to neighboring areas. Grading and project 
construction would be performed in accordance with the applicable grading standards 
and codes (see the section of this document entitled Facility Design). 
 
Staff believes there are no special concerns with power plant functional reliability due to 
flooding. For further discussion, see Soil and Water Resources, and Geology and 
Paleontology. 

COMPARISON WITH EXISTING FACILITIES 
Industry statistics for availability factors (as well as other related reliability data) are 
maintained by the North American Electric Reliability Corporation (NERC). NERC 
regularly polls North American utility companies on their project reliability through its 
Generating Availability Data System, and periodically summarizes and publishes those 
statistics on the Internet [http://www.nerc.com]. The NERC reported the following 
generating unit statistics for the years 2004 through 2008 (NERC 2008): 
 
For combined cycle units (50 MW and larger): 
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 Equivalent Availability Factor = 87.01% 
 
For gas turbine units only (simple cycle) (50 MW and larger): 
 
 Equivalent Availability Factor = 91.82% 

The project’s gas turbines have been on the market for several years now and are 
expected to exhibit typically high availability. The applicant’s expectation of an annual 
availability factor of at least 90% (HECA 2009a, AFC § 2.8.2) appears reasonable when 
compared with NERC figures for similar plants throughout North America (see above). 
In fact, these machines can well be expected to outperform the fleet of various (mostly 
older and smaller) gas turbines that make up NERC statistics.  

Both petcoke gasification and gas purification with carbon capture are proven 
technologies, operating at commercial scale within the United States and around the 
world. Three IGCC plants are operating in the United States with 100% petcoke or 
petcoke/coal blends feedstocks (TECO/Tampa, SG-Solutions/Wabash, 
Valero/Delaware), with an additional 12 plants operating worldwide. 

The applicant’s estimate of plant availability, therefore, appears to be realistic. Stated 
procedures for assuring the design, procurement, and construction of a reliable power 
plant appear to be consistent with industry norms, and staff believes they are likely to 
ultimately produce an adequately reliable plant. 

NOTEWORTHY PROJECT BENEFITS 

This project would enhance power supply reliability in the California electricity market by 
meeting the state’s growing energy demand, contributing to electricity reserves in the 
region, and providing operating flexibility (that is, the ability to start up, shut down, turn 
down, and provide load following and spinning reserve).  

CONCLUSION 

The applicant predicts an equivalent availability factor of at least 90%, which staff 
believes is achievable. Based on a review of the proposal, staff concludes that the plant 
would be built and operated in a manner consistent with industry norms for reliable 
operation. This should provide an adequate level of reliability. No conditions of 
certification are proposed. 

PROPOSED CONDITIONS OF CERTIFICATION 

No conditions of certification are proposed. 

REFERENCES 

HEI 2009c - Hydrogen Energy International, LLC /J. Briggs (tn 51735). Revised 
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TRANSMISSION SYSTEM ENGINEERING 
Sudath Edirisuriya and Mark Hesters 

SUMMARY OF CONCLUSIONS 

The proposed Hydrogen Energy California Project (HECP) outlet lines and termination 
are acceptable and would comply with all applicable laws, ordinances, regulations, and 
standards (LORS). No additional new transmission facilities that would require a 
California Environmental Quality Act (CEQA) review other than those proposed by the 
applicant are needed for the interconnection of the HECP project. 

• The interconnection of the project would require a new onsite breaker and-a-half, 
230kV, 63kA project switchyard and modification of the existing 230kV Midway 
substation to terminate the generator tie lines. The modification of the Midway 
substation would occur outside the fence line of the existing substation and would 
trigger CEQA review. 

• The Transition Cluster Phase I Transmission Interconnection Study Report (Phase I 
Study) for the HECP identified several overloads under both normal and contingency 
conditions. The mitigation for these overloads could require reconductoring, 
congestion management or Remedial Action Schemes. It appears that, according to 
the Phase I Study, the HECP is not responsible for the overloads and thus the 
mitigation measures while necessary for the cluster are not a reasonably 
foreseeable consequence of the HECP.  

• The reliable interconnection of the HECP would require rerating the Midway 
transformer bank and installing a Special Protection System (SPS) at Midway 
substation. The SPS installation would occur within the existing Midway substation 
and would not trigger CEQA. 

 
Staff has not received the complete Phase I Study. Without the complete study with the 
associated appendices it is not possible to determine whether what types of mitigation 
measures are required specifically for the interconnection of the HECP, many of the 
necessary details are in included only in the study appendices. The Transition Cluster 
Phase II Interconnection Study Report (Phase II Study) for the HECP is scheduled to be 
issued by early July, 2010, staff expects to rely on the Phase II Study its final analysis. 

STAFF ANALYSIS 

The Transmission System Engineering (TSE) analysis examines whether or not the 
facilities associated with the proposed interconnection conform to all applicable LORS 
required for safe and reliable electric power transmission. Additionally, under the CEQA, 
the Energy Commission must conduct an environmental review of the “whole of the 
action,” which may include facilities not licensed by the Energy Commission (California 
Code of Regulations, title 14, §15378). Therefore, the Energy Commission must identify 
the system impacts and necessary new or modified transmission facilities downstream 
of the proposed interconnection that are required for interconnection and represent the 
“whole of the action. 
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Commission Staff rely on the interconnecting authority for the analysis of impacts on the 
transmission grid as well as the identification and approval of required new or modified 
facilities downstream from the proposed interconnection required as mitigation 
measures. The proposed HECP would connect to the Pacific Gas and Electric (PG&E) 
230kV transmission network and requires analysis by PG&E and approval of the 
California Independent System Operator (California ISO). 

PACIFIC GAS & ELECTRIC’S ROLE 
PG&E is responsible for ensuring electric system reliability in the PG&E system for 
addition of the proposed generating plant. PG&E will provide the analysis and reports in 
their Transition Cluster Phase I and Phase II Studies for PG&E’s Group 3 projects, and 
their approval for the facilities and changes required in the PG&E system for addition of 
the proposed transmission modifications.  

CALIFORNIA ISO’S ROLE 
The California ISO is responsible for ensuring electric system reliability for all 
participating transmission owners and is also responsible for developing the standards 
necessary to achieve system reliability. The California ISO is responsible for completing 
the studies of the PG&E system to ensure adequacy of the proposed transmission 
interconnection. The California ISO will determine the reliability impacts of the proposed 
transmission modifications on the PG&E transmission system in accordance with all 
applicable reliability criteria. According to the California ISO Tariff, the California ISO will 
determine the “Need” for transmission additions or upgrades downstream from the 
interconnection point to ensure reliability of the transmission grid. The California ISO 
will, therefore, review the Phase I Study performed by PG&E and/or any third party 
provide their analysis, conclusions and recommendations. Upon completion of the 
PG&E Phase II Study based on the expected January-2013 commercial operation date 
(COD) or current COD the California ISO would execute Large Generator 
Interconnection Agreement (LGIA) between the California ISO and the project owner. If 
necessary, the California ISO may provide written and verbal testimony on their findings 
at the Energy Commission hearings. 

Laws, Ordinances, Regulations and Standards 

• North American Electric Reliability Council (NERC) Planning Standards provide 
policies, standards, principles and guides to assure the adequacy and security of the 
electric transmission system. With regard to power flow and stability simulations, 
these Planning Standards are similar to WECC Criteria for Transmission System 
Contingency Performance. The NERC planning standards provide for acceptable 
system performance under normal and contingency conditions. The NERC planning 
standards apply not only to interconnected system operation but also to individual 
service areas (NERC 1998). 

• Western Electric Coordinating Council (WECC) Reliability Criteria provide the 
performance standards used in assessing the reliability of the interconnected 
system. These Reliability Criteria require the continuity of service to loads as the first 
priority and preservation of interconnected operation as a secondary priority. The 
WECC Reliability Criteria include the Reliability Criteria for Transmission System 
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Planning, Power Supply Design Criteria, and Minimum Operating Reliability Criteria. 
Analysis of the WECC system is based to a large degree on WECC Section 4 
“Criteria for Transmission System Contingency Performance” which requires that the 
results of power flow and stability simulations verify established performance levels. 
Performance levels are defined by specifying the allowable variations in voltage, 
frequency and loading that may occur on systems other than the one in which a 
disturbance originated. Levels of performance range from no significant adverse 
effect outside a system area during a minor disturbance (loss of load or facility 
loading outside emergency limits) to a performance level that only seeks to prevent 
system cascading and the subsequent blackout of islanded areas. While controlled 
loss of generation, load, or system separation is permitted in extreme 
circumstances, their uncontrolled loss is not permitted (WECC 1998). 

• California Public Utilities Commission (CPUC) General Order 95 (GO-95), “Rules for 
Overhead Electric Line Construction,” formulates uniform requirements for 
construction of overhead lines. Compliance with this order ensures adequate service 
and safety to persons engaged in the construction, maintenance, operation, or use 
of overhead electric lines and to the public in general. 

• California Public Utilities Commission (CPUC) General Order 128 (GO-128), “Rules 
for Underground Electric Line Construction,” formulates uniform requirements for 
construction of underground lines. Compliance with this order ensures adequate 
service and safety to persons engaged in the construction, maintenance, operation, 
or use of underground electric lines and to the public in general. 

• National Electric Safety Code 1999 provides electrical requirements for overhead 
and underground electric line construction and design. 

• California ISO’s Reliability Criteria also provide policies, standards, principles, and 
guides to assure the adequacy and security of the electric transmission system. With 
regard to power flow and stability simulations, these Planning Standards are similar 
to WECC Criteria for Transmission System Contingency Performance and the 
NERC Planning Standards. The California ISO Reliability Criteria incorporate the 
WECC Criteria and NERC Planning Standards. However, the California ISO 
Reliability Criteria also provide some additional requirements that are not found in 
the WECC Criteria or the NERC Planning Standards. The California ISO Reliability 
Criteria apply to all existing and proposed facilities interconnecting to the California 
ISO controlled grid. It also applies when there are any impacts to the California ISO 
grid due to facilities interconnecting to adjacent controlled grids not operated by the 
California ISO. 

PROJECT DESCRIPTION 

The applicant has proposed to interconnect the 396 MW (net) Hydrogen Energy 
California project to the existing PG&E Midway substation via newly built 230kV double 
circuit. The interconnection application to the California ISO was for a 396 MW plant but 
for the Phase II study the project has been reduced to 250 MW. The planned 
operational date of the proposed project is January 2014. The HECP would consist of 
one General Electric (GE) combustion turbine generators (CTG-1 rated at 237 MW) and 
one GE steam turbine generator (rated at 174 MW). The generator auxiliary load would 
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be 15 MW resulting in a maximum net output of 396 MW at an 85 percent power factor. 
CTG-1 and STG-1 generator would be connected to the low side of their generator step-
up transformer through a gas insulated (SF6) breaker and a disconnect switch. The 
step-up transformer for the CTG-1 unit would be rated at 18/230 kV and 170/227/283 
MVA and while that for the STG unit step-up transformer would be rated at 18/230 kV 
and 125/167/208 MVA. The high side of the two generator step up transformers would 
be connected to the HECP switchyard via 1200Amps disconnect switches. The 
proposed HECP 230kV, 63kA switchyard would be designed with four-bay, 5 positions, 
breaker and a half configuration. The HECP switchyard would be constructed with 
3000Amps circuit breakers, disconnect switches, revenue metering equipments and 
other switching gear to allow delivery of HECP output to the Midway substation. 
 
The applicant has proposed two alternative generator-tie line routes, both of which 
extend from the western edge of the project site to the north, and west to the north side 
of the substation. The power plant generator-tie lines are approximately 10 mile long, 
built on single tower double circuit, constructed with 1158 kcmil per phase ACSS 
conductors and are rated to carry the full capacity of the plant. The construction of the 
proposed generator tie lines would require 230kV, 110 foot tall, 75 steel poles and 
would built along the 150 foot right-of-way. Furthermore, the PG&E has proposed 
expanding and upgrading the existing 230kV Midway substation to terminate the 
generator-tie lines. The PG&E Midway substation work includes extension of 230kV bus 
work to facilitate two bays with breaker and half configuration with two line position to 
terminate the generator tie lines of the HECP. (HECP 2009b, section 2.3.6, page 31 and 
Figures 2-15, 16 and 17) 

ASSESSMENT OF IMPACTS AND DISCUSSION OF MITIGATION 

For the interconnection of a proposed generating unit or transmission facility to the grid, 
the interconnecting utility and the control area operator are responsible for ensuring grid 
reliability. For the HECP, PG&E and the California ISO are responsible for ensuring grid 
reliability. 
 
The California ISO’s generator interconnection study process is in transition from a 
serial process to an interconnection window cluster study process. The HECP was 
studied under the cluster process and the transmission reliability impacts of the 
proposed project are studied in the Phase I and Phase II Studies. The Phase I Study is 
similar to the former System Impact Study except it is now performed for a group of 
projects in the same geographical area of a utility that apply for interconnection in the 
same request window. The Phase II Study is performed after generators in each cluster 
meet specific milestones required to stay in the generator interconnection queue. The 
Phase II Study is then performed based on the number of generators left in each 
cluster. 
 
The Phase I Study for projects in the transition cluster were conducted to determine the 
preferred and alternative generator interconnection methods and to identify any 
mitigation measures required to ensure system conformance with utility reliability 
criteria, NERC planning standards, WECC reliability criteria, and California ISO 
reliability criteria. Staff relies on the studies and any review conducted by the 
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responsible agencies to determine the effect of the projects on the transmission grid 
and to identify any necessary downstream facilities or indirect project impacts required 
to bring the transmission network into compliance with applicable reliability standards 
(NERC2006, WECC 2006, California ISO 2002a, 2007a & 2009a). 
 
The Phase I Study analyzes the grid with and without the generator or generators in a 
cluster under conditions specified in the planning standards and reliability criteria. The 
standards and criteria define the assumptions used in the study and establish the 
thresholds by which grid reliability is determined. The studies must analyze the impact 
of the projects for their proposed first year(s) of operation and thus are based on a 
forecast of loads, generation and transmission. Load forecasts are developed by the 
interconnected utility, which would be PG&E in this case. Generation and transmission 
forecasts are based on the interconnection queue. The studies are focused on thermal 
overloads, voltage deviations, system stability (excessive oscillations in generators and 
transmission system, voltage collapse, loss of loads or cascading outages), short circuit 
duties and substation evaluation 
 
Under the new California ISO LGIP, generators are able to choose between either “full 
capacity” or “energy only” depending on whether or not the generator wants to have the 
right to generate energy 24-hours per day. A generator that chooses the full capacity 
option will be required to pay for transmission network upgrades that are needed to 
allow the generator to operate under virtually any system conditions and as such could 
sign contracts that allowed them to provide capacity to utilities. Energy only generators 
would not pay for network transmission upgrades, and essentially would have access to 
as available transmission capacity, and would likely not be able to sign capacity 
contracts. 
 
If the studies show that the interconnection of the project or cluster of projects causes 
the grid to be out of compliance with reliability standards, the study will then identify 
mitigation alternatives or ways in which the grid could be brought into compliance with 
reliability standards. If the interconnecting utility determines that the only feasible 
mitigation includes transmission modifications or additions which require CEQA review 
as part of the “whole of the action,” the Energy Commission must analyze those 
modifications or additions according to CEQA requirements. Where the Phase I Study 
identifies transmission modifications required for the reliable interconnection of a cluster 
of generators, staff will analyze the proposed generating project’s impact on individual 
reliability criteria violations to determine whether or not the identified mitigation 
measures are a reasonably foreseeable consequence of the proposed project. 

SCOPE OF THE TRANSITION CLUSTER PHASE 1 INTERCONNECTION STUDY 
The July 28, 2009, Transition Cluster Phase I Study was prepared by the California ISO 
in coordination with PG&E. The Phase I Study includes 7 queue generation projects in 
the PG&E San Lois Obispo/Kern area totaling 1295 MW net generation output, 
including the proposed 396 MW HECP. As of June 4, 2010 only five projects (890 MW) 
of the original 7 projects remain in the interconnection queue. Reducing the size of the 
cluster by 2 projects and 405 MW means the Phase I Study results may no longer 
provide a reasonable forecast of the reliability impacts of the proposed project or the 
other projects in the cluster.  
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CEQA requires the analysis of reasonably foreseeable consequences of proposed 
projects based on the best available information. The California ISO is the reliability 
authority for generator interconnections and its Phase I Study for the HECP provides 
the best available information on the reliability impacts of the proposed project. The 
revised 890 MW cluster will be analyzed in the Phase II Study and will provide a much 
better forecast of the reliability impacts of the HECP and its associated cluster of 
generators. 
 
The Phase II Study for the Transition Cluster is currently scheduled to be completed by 
July of 2010 and will be incorporated into staff’s analysis of the HECP. If the Phase II 
Study finds that the HECP and the remaining projects in its cluster would require the 
construction or upgrade of transmission facilities in order to maintain grid reliability, 
those transmission facilities would require a license from the California Public Utilities 
Commission or other permitting authority. Staff anticipates that future clusters will likely 
include fewer generators and the Phase I Studies which are not part of the Transition 
Cluster will provide a better forecast of the reasonably foreseeable transmission impacts 
of a specific generator. 

TRANSITION CLUSTER STUDY RESULTS: 
Detailed results of the Transitional Cluster Study are below. Where potential overloads 
are identified, mitigation is proposed that would eliminate the potential impact to 
reliability. Based on the information in the Phase I study, staff has never received the 
appendices for the study; the HECP appears to be responsible for few of the impacts 
that are identified for the cluster due to the HECP interconnection at the Midway 
substation. The Midway substation is a major transmission hub for California. However, 
staff did not receive the complete Phase I study with appendices; therefore staff was 
unable to completely analyze the potential transmission impacts and mitigation 
measures required for the reliable interconnection of the HECP. Staff expects that the 
applicant will submit the complete phase II study with appendices to finalize the 
mitigation measures in the Final Staff Assessment (FSA). The summary of impacts and 
mitigation measures below is for informational purposes only and does not represent 
the expected impacts of the HECP. 

Summer Peak N-0 overloads: 
Normal conditions (N-0); The power flow study projected that the Post-cluster projects 
would cause 8 new normal overloads under projected 2013 summer peak conditions. A 
summary of the transmission facility overloads is provided in Table 6-2-1, Page 9 of the 
Phase I Study. 

 
Recommended Mitigation: The recommended mitigation for these normal 
overloads is reconductoring the overloaded lines with higher capacity conductors 
or by generation curtailment (Special Protection Systems) and congestion 
management. 

Summer Off-Peak N-0 overloads: 
Normal conditions (N-0); The power flow study projected that the Post-cluster projects 
would cause 2 new normal overloads under projected 2013 summer off-peak 
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conditions. A summary of the transmission facility overloads is provided in Table 6-2-1, 
Page 9 of the Phase I Study. 

 
Recommended Mitigation: The recommended mitigation for these normal 
overloads are congestion management and generation curtailment. 

Summer Peak N-1 emergency overloads: 
Contingency (N-1); The power flow study projected that the post-cluster projects would 
cause ten new N-1 overloads under the 2013 summer peak conditions. A summary of 
the transmission facility overloads is provided in table 6-2-2, page 10 of the Phase I 
study. 
 

Recommended Mitigation: The recommended methods to mitigate these N-1 
overloads are reconductoring the overloaded lines with higher capacity 
conductors, generation curtailment (Special Protection Systems), implementing a 
short term emergency rating for the transformer banks at Midway substation and 
congestion management. 

Summer Off-Peak N-1 emergency overloads: 
Contingency (N-1); The power flow study projected that the Post-cluster projects would 
cause eleven new N-1 overloads under the 2013 Summer off–Peak conditions and 
exacerbates three pre-project N-1 overloads. A summary of the transmission facility 
overloads is provided in table 6-2-2, page 10 of the Phase I study. 

 
Recommended Mitigation: The recommended methods to mitigate these N-1 
overloads are re-conductoring overload lines with higher capacity conductors, 
congestion management and obtain short term emergency rating of the 
conductors. 

 
Summer Peak N-2 emergency overloads: 
Contingency (N-2); The power flow study projected that the Post-cluster projects would 
cause eighteen new N-2 overloads under the 2013 Summer Peak conditions and 
exacerbates one pre-project N-2 overload. A summary of the transmission facility 
overloads is provided in table 6-2-3, page 11 of the Phase I study. 
 

Recommended Mitigation: The recommended methods to mitigate these N-2 
overloads are re-conductoring overload lines with higher capacity conductors, 
implementing RAS to drop the overload transmission facilities, implementing SPS 
to curtail generation, obtain short term emergency ratings for overloaded 
transmission lines and congestion management. 
 

Summer Off-Peak N-2 emergency overloads: 
Contingency (N-2); The power flow study projected that the Post-cluster projects would 
cause fourteen new N-2 overloads under the 2013 Summer Peak conditions and 
exacerbates nine pre-project N-2 overload. A summary of the transmission facility 
overloads is provided in table 6-2-3, page 11 of the Phase I study. 
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Recommended Mitigation: The recommended methods to mitigate these N-2 
overloads are re-conductoring overload lines with higher capacity conductors, 
implementing RAS to drop the overload transmission facilities, implementing SPS 
to curtail the generation, obtain short term emergency ratings of the transmission 
lines and congestion management. 

Transient Stability Analysis results: 
Stable and adequately damped transient stability performances were achieved following 
all of the outages simulated using both the pre-and post-cluster base cases. The power 
flow studies of N-1 and N-2 contingencies showed that the project would not cause 
voltage drops of 5 percent or more from the pre-project levels or cause the PG&E 
system to fail to meet applicable voltage criteria. No transient frequency criteria 
violations were observed for all the contingencies simulated. The transient stability 
study projected that the transmission system’s performance relative to the applicable 
reliability guidelines would not be adversely affected by the Phase I projects due to 
selected disturbances. 

Dynamic Stability Analysis results: 
Dynamic stability studies were conducted using the 2013 summer peak full loop base 
cases to ensure that the transmission system remains in operating equilibrium following 
selected outages. The study concluded that the project would have no adverse impact 
on the stable operation of the transmission system. Dynamic studies indicate that the 
transmission system’s transient stability performance would not be impacted by the 
project following the selected contingencies. (The study results are provided in the form 
of plots in Appendix F, Phase I study) 

Short Circuit Study Results: 
Short circuit studies were performed to determine the degree to which the addition of 
Phase I projects would increase fault duties at PG&E’s substations, adjacent utility 
substations, and the other 115 kV, 230 kV and 500 kV busses within the study area. For 
the buses at which faults were simulated, the maximum three-phase and single-line-to-
ground fault currents, both with and without the project, and information on the breaker 
duties at each location are summarized in Appendix H, short circuit study results, of the 
Phase I study report. The project would increase the existing fault duty at Midway 
substation’s 230kV bus beyond its acceptable level (63 kA Three phase Line to 
Ground). Installing a new switching station with a Breaker and-a-half (BAHH) 
configuration, 5 Ohms reactor between existing Midway 230kV bus and a new 230kV 
bus at Midway substation are required in mitigating the midway 230kV bus fault duties. 
Additionally, initial breaker evaluation determined that the project causes one 230kV 
overstressed breaker at Gates substation (CB 262).This overstressed breaker should 
be replaced with higher interrupting capability breaker. 

COMPLIANCE WITH LORS 

The Phase I study indicates that the project interconnection would comply with 
NERC/WECC planning standards and California ISO reliability criteria. The applicant will 
design, build and operate the proposed 230 kV HECP switchyard and overhead 
generator transmission lines. The proposed modifications to the Midway substation will 



 

August 2010 5.5-9 TRANSMISSION SYSTEMS ENGINEERING 

be done by PG&E outside the substation fenced yard. Therefore, it would trigger CEQA 
review. Staff concludes that assuming the proposed Conditions of Certification are met; 
the project will meet the requirements and standards of all applicable LORS. 

RESPONSE TO AGENCY AND PUBLIC COMMENTS 

Staff has received no comments to day on the Transmission System Engineering 
section. 

CONCLUSIONS  

The proposed Hydrogen Energy California Project (HECP) outlet lines and termination 
are acceptable and would comply with all applicable laws, ordinances, regulations, and 
standards (LORS). No additional new transmission facilities that would require a 
California Environmental Quality Act (CEQA) review other than those proposed by the 
applicant are needed for the interconnection of the HECP project. 

• The interconnection of the project would require a new onsite breaker and-a-half, 
230kV, 63kA project switchyard and modification of the existing 230kV Midway 
substation to terminate the generator tie lines. The modification of the Midway 
substation would occur outside the fence line of the existing substation and would 
trigger CEQA review. 

• The Transition Cluster Phase I Transmission Interconnection Study Report (Phase I 
Study) for the HECP identified several overloads under both normal and contingency 
conditions. The mitigation for these overloads could require reconductoring, 
congestion management or Remedial Action Schemes. It appears that, according to 
the Phase I Study, the HECP is not responsible for the overloads and thus the 
mitigation measures while necessary for the cluster are not a reasonably 
foreseeable consequence of the HECP.  

• The project is responsible in rerating the Midway transformer bank and installing the 
SPS at Midway substation. The SPS installation would occur within the existing 
Midway substation and would not trigger CEQA. 

 
RECOMMENDATIONS 
If the Commission approves the project, staff recommends the following Conditions of 
Certification to insure system reliability and conformance with LORS. 

CONDITIONS OF CERTIFICATION FOR TSE 

TSE-1 The project owner shall furnish to the CPM and to the CBO a schedule of 
transmission facility design submittals, a Master Drawing List, a Master 
Specifications List, and a Major Equipment and Structure List. The schedule 
shall contain a description and list of proposed submittal packages for design, 
calculations, and specifications for major structures and equipment. To 
facilitate audits by Energy Commission staff, the project owner shall provide 
designated packages to the CPM when requested. 
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Verification:  At least 60 days (or a lesser number of days mutually agreed to by the 
project owner and the CBO) prior to the start of construction, the project owner shall 
submit the schedule, a Master Drawing List, and a Master Specifications List to the 
CBO and to the CPM. The schedule shall contain a description and list of proposed 
submittal packages for design, calculations, and specifications for major structures and 
equipment (see a list of major equipment in Table 1: Major Equipment List below). 
Additions and deletions shall be made to the table only with CPM and CBO approval. 
The project owner shall provide schedule updates in the Monthly Compliance Report.  

Table 1: Major Equipment List 
Breakers 
Step-up Transformer 
Switchyard 
Busses 
Surge Arrestors 
Disconnects 
Take off facilities 
Electrical Control Building 
Switchyard Control Building 
Transmission Pole/Tower 
Grounding System 

TSE-2 Prior to the start of construction the project owner shall assign an electrical 
engineer and at least one of each of the following to the project: A) a civil 
engineer; B) a geotechnical engineer or a civil engineer experienced and 
knowledgeable in the practice of soils engineering; C) a design engineer, who 
is either a structural engineer or a civil engineer fully competent and proficient 
in the design of power plant structures and equipment supports; or D) a 
mechanical engineer. (Business and Professions Code Sections 6704 et seq. 
require state registration to practice as a civil engineer or structural engineer 
in California.)  

 
The tasks performed by the civil, mechanical, electrical or design engineers 
may be divided between two or more engineers, as long as each engineer is 
responsible for a particular segment of the project (e.g., proposed earthwork, 
civil structures, power plant structures, equipment support). No segment of 
the project shall have more than one responsible engineer. The transmission 
line may be the responsibility of a separate California registered electrical 
engineer. The civil, geotechnical or civil and design engineer assigned in 
conformance with Facility Design condition GEN-5, may be responsible for 
design and review of the TSE facilities. 
 
The project owner shall submit to the CBO for review and approval, the 
names, qualifications and registration numbers of all engineers assigned to 
the project. If any one of the designated engineers is subsequently 
reassigned or replaced, the project owner shall submit the name, 
qualifications and registration number of the newly assigned engineer to the 
CBO for review and approval. The project owner shall notify the CPM of the 



 

August 2010 5.5-11 TRANSMISSION SYSTEMS ENGINEERING 

CBO’s approval of the new engineer. This engineer shall be authorized to halt 
earthwork and to require changes; if site conditions are unsafe or do not 
conform with predicted conditions used as a basis for design of earthwork or 
foundations.  
 
The electrical engineer shall: 
1. Be responsible for the electrical design of the power plant switchyard, 

outlet and termination facilities; and 

2. Sign and stamp electrical design drawings, plans, specifications, and 
calculations. 

Verification:  At least 30 days (or a lesser number of days mutually agreed to by the 
project owner and the CBO) prior to the start of rough grading, the project owner shall 
submit to the CBO for review and approval, the names, qualifications and registration 
numbers of all the responsible engineers assigned to the project. The project owner 
shall notify the CPM of the CBO’s approvals of the engineers within five days of the 
approval. 

If the designated responsible engineer is subsequently reassigned or replaced, the 
project owner has five days in which to submit the name, qualifications, and registration 
number of the newly assigned engineer to the CBO for review and approval. The project 
owner shall notify the CPM of the CBO’s approval of the new engineer within five days 
of the approval. [3/12/03] 
 
TSE-3 If any discrepancy in design and/or construction is discovered in any 

engineering work that has undergone CBO design review and approval, the 
project owner shall document the discrepancy and recommend corrective 
action. (1998 CBC, Chapter 1, Section 108.4, Approval Required; Chapter 17, 
Section 1701.3, Duties and Responsibilities of the Special Inspector; 
Appendix Chapter 33, Section 3317.7, Notification of Noncompliance]. The 
discrepancy documentation shall become a controlled document and shall be 
submitted to the CBO for review and approval and shall reference this 
condition of certification. 

Verification:  The project owner shall submit a copy of the CBO’s approval 
ordisapproval of any corrective action taken to resolve a discrepancy to the CPM within 
15 days of receipt. If disapproved, the project owner shall advise the CPM, within five 
days, the reason for disapproval, and the revised corrective action required obtaining 
the CBO’s approval.  

TSE-4 For the power plan switchyard, outlet line and termination, the project owner 
shall not begin any increment of construction until plans for that increment 
have been approved by the CBO. These plans, together with design changes 
and design change notices, shall remain on the site for one year after 
completion of construction. The project owner shall request that the CBO 
inspect the installation to ensure compliance with the requirements of 
applicable LORS.The following activities shall be reported in the Monthly 
Compliance Report: 
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a. receipt or delay of major electrical equipment; 

b. testing or energization of major electrical equipment; and 

c. the number of electrical drawings approved, submitted for approval, and 
still to be submitted. 

Verification:  At least 30 days (or a lesser number of days mutually agreed to by the 
project owner and the CBO) prior to the start of each increment of construction, the 
project owner shall submit to the CBO for review and approval the final design plans, 
specifications and calculations for equipment and systems of the power plant 
switchyard, outlet line and termination, including a copy of the signed and stamped 
statement from the responsible electrical engineer attesting to compliance with the 
applicable LORS, and send the CPM a copy of the transmittal letter in the next Monthly 
Compliance Report.  

TSE-5 The project owner shall ensure that the design, construction and operation of 
the proposed transmission facilities will conform to all applicable LORS, 
including the requirements listed below. The project owner shall submit the 
required number of copies of the design drawings and calculations as 
determined by the CBO. 
a. The HECP will be interconnected to PG&E grid via a 230 kV, 1158 kcmil 

ACSS per phase , approximately 10 mile long double circuit. The 
proposed HECP switchyard will consist of four-bay, five position breaker 
and a half configuration. 

b. The power plant outlet line shall meet or exceed the electrical, mechanical, 
civil and structural requirements of CPUC General Order 95 or National 
Electric Safety Code (NESC), Title 8 of the California Code and 
Regulations (Title 8), Articles 35, 36 and 37 of the “High Voltage Electric 
Safety Orders”, Cal-ISO standards, National Electric Code (NEC) and 
related industry standards. 

c. Breakers and busses in the power plant switchyard and other switchyards, 
where applicable, shall be sized to comply with a short-circuit analysis.  

d. Outlet line crossings and line parallels with transmission and distribution 
facilities shall be coordinated with the transmission line owner and comply 
with the owner’s standards. 

e. The project conductors shall be sized to accommodate the full output from 
the project. 

f. Termination facilities shall comply with applicable PG&E interconnection 
standards. 
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g. The project owner shall provide to the CPM: 
i. Executed project owner and California ISO Large Generator 

Interconnection Agreement 

Verification:  At least 60 days prior to the start of construction of transmission 
facilities (or a lessor number of days mutually agree to by the project owner and CBO, 
the project owner shall submit to the CBO for approval: 
a. Design drawings, specifications and calculations conforming with CPUC General 

Order 95 or NESC, Title 8, Articles 35, 36 and 37 of the “High Voltage Electric Safety 
Orders”, NEC, applicable interconnection standards and related industry standards, 
for the poles/towers, foundations, anchor bolts, conductors, grounding systems and 
major switchyard equipment. 

b. For each element of the transmission facilities identified above, the submittal 
package to the CBO shall contain the design criteria, a discussion of the calculation 
method(s), a sample calculation based on “worst case conditions”1 and a statement 
signed and sealed by the registered engineer in responsible charge, or other 
acceptable alternative verification, that the transmission element(s) will conform with 
CPUC General Order 95 or NESC, Title 8, California Code of Regulations, Articles 
35, 36 and 37 of the, “High Voltage Electric Safety Orders”, NEC, applicable 
interconnection standards, and related industry standards. 

c. Electrical one-line diagrams signed and sealed by the registered professional 
electrical engineer in responsible charge, a route map, and an engineering 
description of equipment and the configurations covered by requirements TSE-5 a) 
through f) above.  

d. The executed Large Generator Interconnection Agreement. 

TSE-6 The project owner shall inform the CPM and CBO of any impending changes, 
which may not conform to the requirements TSE-5 a) through f), and have not 
received CPM and CBO approval, and request approval to implement such 
changes. A detailed description of the proposed change and complete 
engineering, environmental, and economic rationale for the change shall 
accompany the request. Construction involving changed equipment or 
substation configurations shall not begin without prior written approval of the 
changes by the CBO and the CPM. 

Verification:  At least 60 days prior to the construction of transmission facilities, the 
project owner shall inform the CBO and the CPM of any impending changes which may 
not conform to requirements of TSE-5 and request approval to implement such 
changes.  

                                            
1 Worst case conditions for the foundations would include for instance, a dead-end or angle pole.  
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TSE-7 The project owner shall provide the following Notice to the California 
Independent System Operator (California ISO) prior to synchronizing the 
facility with the California Transmission system: 
1. At least one week prior to synchronizing the facility with the grid for 

testing, provide the California ISO a letter stating the proposed date of 
synchronization; and 

2. At least one business day prior to synchronizing the facility with the grid 
for testing, provide telephone notification to the ISO Outage Coordination 
Department. 

Verification:  The project owner shall provide copies of the California ISO letter to 
the CPM when it is sent to the California ISO one week prior to initial synchronization 
with the grid. The project owner shall contact the California ISO Outage Coordination 
Department, Monday through Friday, between the hours of 0700 and 1530 at (916) 351-
2300 at least one business day prior to synchronizing the facility with the grid for testing. 
A report of conversation with the California ISO shall be provided electronically to the 
CPM one day before synchronizing the facility with the California transmission system 
for the first time. 

TSE-8 The project owner shall be responsible for the inspection of the transmission 
facilities during and after project construction, and any subsequent CPM and 
CBO approved changes thereto, to ensure conformance with CPUC GO-95 or 
NESC, Title 8, CCR, Articles 35, 36 and 37 of the, “High Voltage Electric 
Safety Orders”, applicable interconnection standards, NEC and related 
industry standards. In case of non-conformance, the project owner shall 
inform the CPM and CBO in writing, within 10 days of discovering such non-
conformance and describe the corrective actions to be taken. 

Verification:  Within 60 days after first synchronization of the project, the project 
owner shall transmit to the CPM and CBO: 
a. “As built” engineering description(s) and one-line drawings of the electrical portion of 

the facilities signed and sealed by the registered electrical engineer in responsible 
charge. A statement attesting to conformance with CPUC GO-95 or NESC, Title 8, 
California Code of Regulations, Articles 35, 36 and 37 of the, “High Voltage Electric 
Safety Orders”, and applicable interconnection standards, NEC, related industry 
standards, and these conditions shall be provided concurrently. 

b. An “as built” engineering description of the mechanical, structural, and civil portion of 
the transmission facilities signed and sealed by the registered engineer in 
responsible charge or acceptable alternative verification. “As built” drawings of the 
electrical, mechanical, structural, and civil portion of the transmission facilities shall 
be maintained at the power plant and made available, if requested, for CPM audit as 
set forth in the “Compliance Monitoring Plan”. 

c. A summary of inspections of the completed transmission facilities, and identification 
of any nonconforming work and corrective actions taken, signed and sealed by the 
registered engineer in charge 
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DEFINITION OF TERMS 

AAC  All Aluminum conductor.  
ACSR  Aluminum Conductor Steel-Reinforced. 
SSAC  Steel-Supported Aluminum Conductor. 
Ampacity Current-carrying capacity, expressed in amperes, of a conductor at 

specified ambient conditions, at which damage to the conductor is 
nonexistent or deemed acceptable based on economic, safety, and 
reliability considerations. 

Ampere The unit of current flowing in a conductor. 
Bundled Two wires, 18 inches apart. 
Bus Conductors that serve as a common connection for two or more circuits. 
Conductor The part of the transmission line (the wire) that carries the current. 
Congestion Management 
 Congestion management is a scheduling protocol, which provides that 

dispatched generation and transmission loading (imports) will not violate 
criteria. 

Emergency Overload 
 See Single Contingency. This is also called an L-1. 
Kcmil or KCM  

Thousand circular mil. A unit of the conductor’s cross sectional area, when 
divided by 1,273, the area in square inches is obtained. 

Kilovolt (kV) 
 A unit of potential difference, or voltage, between two conductors of a 

circuit, or between a conductor and the ground. 
Loop An electrical cul de sac. A transmission configuration that interrupts an 

existing circuit, diverts it to another connection and returns it back to the 
interrupted circuit, thus forming a loop or cul de sac.  
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Megavar One megavolt ampere reactive. 
Megavars Mega-volt-Ampere-Reactive. One million Volt-Ampere-Reactive. Reactive 

power is generally associated with the reactive nature of motor loads that 
must be fed by generation units in the system. 

Megavolt ampere (MVA)  
A unit of apparent power, equals the product of the line voltage in kilovolts, 
current in amperes, the square root of 3, and divided by 1000. 

Megawatt (MW) 
A unit of power equivalent to 1,341 horsepower. 

Normal Operation/ Normal Overload 
 When all customers receive the power they are entitled to without 

interruption and at steady voltage, and no element of the transmission 
system is loaded beyond its continuous rating. 

N-1 Condition 
See Single Contingency.  

Outlet Transmission facilities (circuit, transformer, circuit breaker, etc.) linking 
generation facilities to the main grid. 

Power Flow Analysis 
 A power flow analysis is a forward looking computer simulation of 

essentially all generation and transmission system facilities that identifies 
overloaded circuits, transformers and other equipment and system voltage 
levels. 

Reactive Power 
 Reactive power is generally associated with the reactive nature of motor 

loads that must be fed by generation units in the system. An adequate 
supply of reactive power is required to maintain voltage levels in the 
system. 

Remedial Action Scheme (RAS)  
A remedial action scheme is an automatic control provision, which, for 
instance, will trip a selected generating unit upon a circuit overload. 

SF6 Sulfur hexafluoride is an insulating medium. 
Single Contingency  

Also known as emergency or N-1 condition, occurs when one major 
transmission element (circuit, transformer, circuit breaker, etc.) or one 
generator is out of service. 

Solid dielectric cable  
Copper or aluminum conductors that are insulated by solid polyethylene 
type insulation and covered by a metallic shield and outer polyethylene 
jacket. 

Switchyard A power plant switchyard (switchyard) is an integral part of a power plant 
and is used as an outlet for one or more electric generators. 

Thermal rating See ampacity. 
TSE Transmission System Engineering. 
Tap A transmission configuration creating an interconnection through a sort 

single circuit to a small or medium sized load or a generator. The new 
single circuit line is inserted into an existing circuit by utilizing breakers at 
existing terminals of the circuit, rather than installing breakers at the 
interconnection in a new switchyard. 

Undercrossing 
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 A transmission configuration where a transmission line crosses below the 
conductors of another transmission line, generally at 90 degrees. 

Underbuild  A transmission or distribution configuration where a transmission or 
distribution circuit is attached to a transmission tower or pole below 
(under) the principle transmission line conductors. 



August 2010 7-1 GENERAL CONDITIONS 

GENERAL CONDITIONS  
INCLUDING 

COMPLIANCE MONITORING AND CLOSURE PLAN 
Joseph Douglas 

INTRODUCTION 

The project’s General Compliance Conditions of Certification, including Compliance 
Monitoring and Closure Plan (Compliance Plan) have been established as required by 
Public Resources Code section 25532. The plan provides a means for assuring that the 
facility is constructed, operated, and closed in compliance with public health and safety, 
environmental, and other applicable regulations, guidelines, and conditions adopted or 
established by the California Energy Commission and specified in the written decision 
on the Application for Certification or otherwise required by law. 
 
The Compliance Plan is composed of elements that: 

• set forth the duties and responsibilities of the Compliance Project Manager (CPM), 
the project owner, delegate agencies, and others; 

• set forth the requirements for handling confidential records and maintaining the 
compliance record; 

• state procedures for settling disputes and making post-certification changes; 

• state the requirements for periodic compliance reports and other administrative 
procedures that are necessary to verify the compliance status for all Energy 
Commission approved conditions of certification; 

• establish requirements for facility closure plans; and 

• specify conditions of certification for each technical area containing the measures 
required to mitigate any and all potential adverse project impacts associated with 
construction, operation and closure below a level of significance. Each specific 
condition of certification also includes a verification provision that describes the 
method of assuring that the condition has been satisfied. 

DEFINITIONS 

The following terms and definitions are used to establish when Conditions of 
Certification are implemented. 

PRE-CONSTRUCTION SITE MOBILIZATION 
Site mobilization is limited preconstruction activities at the site to allow for the 
installation of fencing, construction trailers, construction trailer utilities, and construction 
trailer parking at the site. Limited ground disturbance, grading, and trenching associated 
with the above mentioned pre-construction activities is considered part of site 
mobilization. Walking, driving or parking a passenger vehicle, pickup truck and/or light 
vehicles is allowable during site mobilization. 
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CONSTRUCTION 
Onsite work to install permanent equipment or structures for any facility. 

Ground Disturbance 
Construction-related ground disturbance refers to activities that result in the removal of 
top soil or vegetation at the site beyond site mobilization needs, and for access roads 
and linear facilities. 

Grading, Boring, and Trenching 
Construction-related grading, boring, and trenching refers to activities that result in 
subsurface soil work at the site and for access roads and linear facilities, e.g., alteration 
of the topographical features such as leveling, removal of hills or high spots, moving of 
soil from one area to another, and removal of soil. 
 
Notwithstanding the definitions of ground disturbance, grading, boring, and trenching 
above, construction does not include the following: 
1. the installation of environmental monitoring equipment; 

2. a soil or geological investigation; 

3. a topographical survey; 

4. any other study or investigation to determine the environmental acceptability or 
feasibility of the use of the site for any particular facility; and 

5. any work to provide access to the site for any of the purposes specified in 
“Construction” 1, 2, 3, or 4 above. 

START OF COMMERCIAL OPERATION 
For compliance monitoring purposes, “commercial operation” begins after the 
completion of start-up and commissioning, when the power plant has reached reliable 
steady-state production of electricity at the rated capacity. At the start of commercial 
operation, plant control is usually transferred from the construction manager to the plant 
operations manager. 

COMPLIANCE PROJECT MANAGER RESPONSIBILITIES 

The Compliance Project Manager (CPM) shall oversee the compliance monitoring and 
is responsible for: 
1. ensuring that the design, construction, operation, and closure of the project facilities 

are in compliance with the terms and conditions of the Energy Commission Decision; 

2. resolving complaints; 

3. processing post-certification changes to the conditions of certification, project 
description (petition to amend), and ownership or operational control (petition for 
change of ownership) (See instructions for filing petitions); 
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4. documenting and tracking compliance filings; and 

5. ensuring that compliance files are maintained and accessible. 
 
The CPM is the contact person for the Energy Commission and will consult with 
appropriate responsible agencies, Energy Commission, and staff when handling 
disputes, complaints, and amendments. 

All project compliance submittals are submitted to the CPM for processing. Where a 
submittal required by a condition of certification requires CPM approval, the approval 
will involve all appropriate Energy Commission staff and management. All submittals 
must include searchable electronic versions (pdf or MS Word files).  

PRE-CONSTRUCTION AND PRE-OPERATION COMPLIANCE MEETING 
The CPM usually schedules pre-construction and pre-operation compliance meetings 
prior to the projected start-dates of construction, plant operation, or both. The purpose 
of these meetings is to assemble both the Energy Commission’s and project owner’s 
technical staff to review the status of all pre-construction or pre-operation requirements 
contained in the Energy Commission’s conditions of certification. This is to confirm that 
all applicable conditions of certification have been met, or if they have not been met, to 
ensure that the proper action is taken. In addition, these meetings ensure, to the extent 
possible, that Energy Commission conditions will not delay the construction and 
operation of the plant due to oversight and to preclude any last minute, unforeseen 
issues from arising. Pre-construction meetings held during the certification process must 
be publicly noticed unless they are confined to administrative issues and processes. 

ENERGY COMMISSION RECORD 
The Energy Commission shall maintain the following documents and information as a 
public record, in either the Compliance file or Dockets file, for the life of the project (or 
other period as required): 
1. all documents demonstrating compliance with any legal requirements relating to the 

construction and operation of the facility; 

2. all monthly and annual compliance reports filed by the project owner; 

3. all complaints of noncompliance filed with the Energy Commission; and 

4. all petitions for project or condition of certification changes and the resulting staff or 
Energy Commission action. 

PROJECT OWNER RESPONSIBILITIES  

The project owner is responsible for ensuring that the compliance conditions of 
certification and all other conditions of certification that appear in the Commission 
Decision are satisfied. The compliance conditions regarding post-certification changes 
specify measures that the project owner must take when requesting changes in the 
project design, conditions of certification, or ownership. Failure to comply with any of the 
conditions of certification or the compliance conditions may result in reopening of the 
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case and revocation of Energy Commission certification; an administrative fine; or other 
action as appropriate. A summary of the Compliance Conditions of Certification is 
included as Compliance Table 1 at the conclusion of this section. 

COMPLIANCE CONDITIONS OF CERTIFICATION 

Unrestricted Access (COMPLIANCE-1) 
The CPM, responsible Energy Commission staff, and delegated agencies or consultants 
shall be guaranteed and granted unrestricted access to the power plant site, related 
facilities, project-related staff, and the records maintained on-site for the purpose of 
conducting audits, surveys, inspections, or general site visits. Although the CPM will 
normally schedule site visits on dates and times agreeable to the project owner, the 
CPM reserves the right to make unannounced visits at any time. 

Compliance Record (COMPLIANCE-2) 
The project owner shall maintain project files on-site or at an alternative site approved 
by the CPM for the life of the project, unless a lesser period of time is specified by the 
conditions of certification. The files shall contain copies of all “as-built” drawings, 
documents submitted as verification for conditions, and other project-related 
documents. 
 
Energy Commission staff and delegate agencies shall, upon request to the project 
owner, be given unrestricted access to the files maintained pursuant to this condition.  

Compliance Verification Submittals (COMPLIANCE-3) 
Each condition of certification is followed by a means of verification. The verification 
describes the Energy Commission’s procedure(s) to ensure post-certification 
compliance with adopted conditions. The verification procedures, unlike the conditions, 
may be modified as necessary by the CPM. 

Verification of compliance with the conditions of certification can be accomplished by 
the following: 
1. monthly and/or annual compliance reports, filed by the project owner or authorized 

agent, reporting on work done and providing pertinent documentation, as required by 
the specific conditions of certification; 

2. appropriate letters from delegate agencies verifying compliance; 

3. energy Commission staff audits of project records; and/or 

4. energy Commission staff inspections of work, or other evidence that the requirements 
are satisfied. 

Verification lead times associated with start of construction may require the project 
owner to file submittals during the certification process, particularly if construction is 
planned to commence shortly after certification. 
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A cover letter from the project owner or authorized agent is required for all compliance 
submittals and correspondence pertaining to compliance matters. The cover letter 
subject line shall identify the project by AFC number, the appropriate condition(s) 
of certification by condition number(s), and a brief description of the subject of 
the submittal. The project owner shall also identify those submittals not required by a 
condition of certification with a statement such as: “This submittal is for information only 
and is not required by a specific condition of certification.” When submitting 
supplementary or corrected information, the project owner shall reference the date of 
the previous submittal and CEC submittal number. 

The project owner is responsible for the delivery and content of all verification submittals 
to the CPM, whether such condition was satisfied by work performed by the project 
owner or an agent of the project owner. 

All hardcopy submittals shall be addressed as follows: 
 Joseph Douglas, CPM 
 (08-AFC-8C) 
 California Energy Commission 
 1516 Ninth Street (MS-2000) 
 Sacramento, CA 95814 
 
Those submittals shall be accompanied by a searchable electronic copy, on a 
CD or by e-mail, as agreed upon by the CPM.  

If the project owner desires Energy Commission staff action by a specific date, that 
request shall be made in the submittal cover letter and shall include a detailed 
explanation of the effects on the project if that date is not met. 

Pre-Construction Matrix and Tasks Prior to Start of Construction 
(COMPLIANCE-4) 
Prior to commencing construction, a compliance matrix addressing only those 
conditions that must be fulfilled before the start of construction shall be submitted by the 
project owner to the CPM. This matrix will be included with the project owner’s first 
compliance submittal or prior to the first pre-construction meeting, whichever comes 
first. It will be submitted in the same format as the compliance matrix described below. 
 
Construction shall not commence until the pre-construction matrix is submitted, all pre-
construction conditions have been complied with, and the CPM has issued a letter to 
the project owner authorizing construction. Various lead times for submittal of 
compliance verification documents to the CPM for conditions of certification are 
established to allow sufficient staff time to review and comment and, if necessary, allow 
the project owner to revise the submittal in a timely manner. This will ensure that project 
construction may proceed according to schedule.  

Failure to submit compliance documents within the specified lead-time may result in 
delays in authorization to commence various stages of project development. 
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If the project owner anticipates commencing project construction as soon as the project 
is certified, it may be necessary for the project owner to file compliance submittals prior 
to project certification. Compliance submittals should be completed in advance where 
the necessary lead time for a required compliance event extends beyond the date 
anticipated for start of construction. The project owner must understand that the 
submittal of compliance documents prior to project certification is at the owner’s own 
risk. Any approval by Energy Commission staff is subject to change, based upon the 
Commission Decision. 

Compliance Reporting 
There are two different compliance reports that the project owner must submit to assist 
the CPM in tracking activities and monitoring compliance with the terms and conditions 
of the Energy Commission Decision. During construction, the project owner or 
authorized agent will submit Monthly Compliance Reports. During operation, an Annual 
Compliance Report must be submitted. These reports, and the requirement for an 
accompanying compliance matrix, are described below. The majority of the conditions 
of certification require that compliance submittals be submitted to the CPM in the 
monthly or annual compliance reports.  

Compliance Matrix (COMPLIANCE-5) 
A compliance matrix shall be submitted by the project owner to the CPM along with 
each monthly and annual compliance report. The compliance matrix is intended to 
provide the CPM with the current status of all conditions of certification in a spreadsheet 
format. The compliance matrix must identify: 
1. the technical area; 

2. the condition number; 

3. a brief description of the verification action or submittal required by the condition; 

4. the date the submittal is required (e.g., 60 days prior to construction, after final 
inspection, etc.); 

5. the expected or actual submittal date; 

6. the date a submittal or action was approved by the Chief Building Official (CBO), 
CPM, or delegate agency, if applicable;  

7. the compliance status of each condition, e.g., “not started,” “in progress” or 
“completed” (include the date); and  

8. if the condition was amended, the date of the amendment. 

Satisfied conditions shall be placed at the end of the matrix. 

Monthly Compliance Report (COMPLIANCE-6) 
The first Monthly Compliance Report is due one month following the Energy 
Commission business meeting date upon which the project was approved, unless 
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otherwise agreed to by the CPM. The first Monthly Compliance Report shall include the 
AFC number and an initial list of dates for each of the events identified on the Key 
Events List. The Key Events List form is found at the end of these General 
Conditions. 

During pre-construction and construction of the project, the project owner or authorized 
agent shall submit an original and an electronic searchable version of the Monthly 
Compliance Report within 10 working days after the end of each reporting month. 
Monthly Compliance Reports shall be clearly identified for the month being reported. 
The reports shall contain, at a minimum: 
1. a summary of the current project construction status, a revised/updated schedule if 

there are significant delays, and an explanation of any significant changes to the 
schedule; 

2. documents required by specific conditions to be submitted along with the Monthly 
Compliance Report. Each of these items must be identified in the transmittal letter, 
as well as the conditions they satisfy and submitted as attachments to the Monthly 
Compliance Report; 

3. an initial, and thereafter updated, compliance matrix showing the status of all 
conditions of certification; 

4. a list of conditions that have been satisfied during the reporting period, and a 
description or reference to the actions that satisfied the condition; 

5. a list of any submittal deadlines that were missed, accompanied by an explanation 
and an estimate of when the information will be provided; 

6. a cumulative listing of any approved changes to conditions of certification; 

7. a listing of any filings submitted to, or permits issued by, other governmental 
agencies during the month; 

8. a projection of project compliance activities scheduled during the next two months. 
The project owner shall notify the CPM as soon as any changes are made to the 
project construction schedule that would affect compliance with conditions of 
certification; 

9. a listing of the month’s additions to the on-site compliance file; and 

10. a listing of complaints, notices of violation, official warnings, and citations received 
during the month, a description of the resolution of the resolved actions, and the 
status of any unresolved actions. 

All sections, exhibits, or addendums shall be separated by tabbed dividers or as 
acceptable by the CPM. 
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Annual Compliance Report (COMPLIANCE-7) 
After construction is complete, the project owner shall submit Annual Compliance 
Reports instead of Monthly Compliance Reports. The reports are for each year of 
commercial operation and are due to the CPM each year at a date agreed to by the 
CPM. Annual Compliance Reports shall be submitted over the life of the project, unless 
otherwise specified by the CPM. Each Annual Compliance Report shall include the AFC 
number, identify the reporting period, and shall contain the following: 
1. an updated compliance matrix showing the status of all conditions of certification 

(fully satisfied conditions do not need to be included in the matrix after they have 
been reported as completed); 

2. a summary of the current project operating status and an explanation of any 
significant changes to facility operations during the year; 

3. documents required by specific conditions to be submitted along with the Annual 
Compliance Report. Each of these items must be identified in the transmittal letter 
with the condition it satisfies, and submitted as attachments to the Annual 
Compliance Report; 

4. a cumulative listing of all post-certification changes approved by the Energy 
Commission or cleared by the CPM; 

5. an explanation for any submittal deadlines that were missed, accompanied by an 
estimate of when the information will be provided; 

6. a listing of filings submitted to, or permits issued by, other governmental agencies 
during the year; 

7. a projection of project compliance activities scheduled during the next year;  

8. a listing of the year’s additions to the on-site compliance file; 

9. an evaluation of the on-site contingency plan for unplanned facility closure, including 
any suggestions necessary for bringing the plan up to date (see Compliance 
Conditions for Facility Closure addressed later in this section); and 

10. a listing of complaints, notices of violation, official warnings, and citations received 
during the year, a description of the resolution of any resolved matters, and the 
status of any unresolved matters. 

Confidential Information (COMPLIANCE-8) 
Any information that the project owner deems confidential shall be submitted to the 
Energy Commission’s Executive Director with an application for confidentiality pursuant 
to Title 20, California Code of Regulations, section 2505(a). Any information that is 
determined to be confidential shall be kept confidential as provided for in Title 20, 
California Code of Regulations, section 2501, et. seq. 
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Annual Energy Facility Compliance Fee (COMPLIANCE-9) 
Pursuant to the provisions of Section 25806(b) of the Public Resources Code, the 
project owner is required to pay an annual compliance fee, which is adjusted annually. 
Current Compliance fee information is available on the Energy Commission’s website 
http://www.energy.ca.gov/siting/filing_fees.html. You may also contact the CPM for the 
current fee information. The initial payment is due on the date of the Business Meeting 
at which the Energy Commission adopts the final decision. All subsequent payments 
are due by July 1 of each year in which the facility retains its certification. The payment 
instrument shall be made payable to the California Energy Commission and mailed to: 
Accounting Office MS-02, California Energy Commission, 1516 9th St., Sacramento, CA 
95814.  

Reporting of Complaints, Notices, and Citations (COMPLIANCE-10) 
Prior to the start of construction, the project owner must send a letter to property owners 
living within one mile of the project notifying them of a telephone number to contact 
project representatives with questions, complaints, or concerns. If the telephone is not 
staffed 24 hours per day, it shall include automatic answering with a date and time 
stamp recording. All recorded complaints shall be responded to within 24 hours. The 
telephone number shall be posted at the project site and made easily visible to 
passersby during construction and operation. The telephone number shall be provided 
to the CPM who will post it on the Energy Commission’s web page at 
http://www.energy.ca.gov/sitingcases/power_plants_contacts.html. 
 
Any changes to the telephone number shall be submitted immediately to the CPM, who 
will update the web page. 

In addition to the monthly and annual compliance reporting requirements described 
above, the project owner shall report and provide copies to the CPM of all complaint 
forms, including noise and lighting complaints, notices of violation, notices of fines, 
official warnings, and citations within 10 days of receipt. Complaints shall be logged and 
numbered. Noise complaints shall be recorded on the form provided in the NOISE 
conditions of certification. All other complaints shall be recorded on the complaint form 
(Attachment A). 

FACILITY CLOSURE 

At some point in the future, the project will cease operation and close down. At that 
time, it will be necessary to ensure that the closure occurs in such a way that public 
health and safety and the environment are protected from adverse impacts. Although 
the project setting for this project does not appear, at this time, to present any special or 
unusual closure problems, it is impossible to foresee what the situation will be in 25 
years or more when the project ceases operation. Therefore, provisions must be made 
that provide the flexibility to deal with the specific situation and project setting that exist 
at the time of closure. Laws, Ordinances, Regulations, and Standards (LORS) 
pertaining to facility closure are identified in the sections dealing with each technical 
area. Facility closure will be consistent with LORS in effect at the time of closure. 
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There are at least three circumstances in which a facility closure can take place: 
planned closure, unplanned temporary closure, and unplanned permanent closure. 

CLOSURE DEFINITIONS 
Planned Closure 
A planned closure occurs when the facility is closed in an anticipated, orderly manner, 
at the end of its useful economic or mechanical life, or due to gradual obsolescence. 

Unplanned Temporary Closure 
An unplanned temporary closure occurs when the facility is closed suddenly and/or 
unexpectedly, on a short-term basis, due to unforeseen circumstances such as a 
natural disaster or an emergency.  

Unplanned Permanent Closure 
An unplanned permanent closure occurs if the project owner closes the facility suddenly 
and/or unexpectedly, on a permanent basis. This includes unplanned closure where the 
owner implements the on-site contingency plan. It can also include unplanned closure 
where the project owner fails to implement the contingency plan, and the project is 
essentially abandoned. 

COMPLIANCE CONDITIONS FOR FACILITY CLOSURE 
Planned Closure (COMPLIANCE-11) 
In order to ensure that a planned facility closure does not create adverse impacts, a 
closure process that provides for careful consideration of available options and 
applicable laws, ordinances, regulations, standards, and local/regional plans in 
existence at the time of closure will be undertaken. To ensure adequate review of a 
planned project closure, the project owner shall submit a proposed facility closure plan 
to the Energy Commission for review and approval at least 12 months (or other period 
of time agreed to by the CPM) prior to the commencement of closure activities. The 
project owner shall file 120 copies (or other number of copies agreed upon by the CPM) 
of a proposed facility closure plan with the Energy Commission. 

The plan shall: 
1. identify and discuss any impacts and mitigation to address significant adverse 

impacts associated with proposed closure activities and to address facilities, 
equipment, or other project related remnants that will remain at the site; 

2. identify a schedule of activities for closure of the power plant site, transmission line 
corridor, and all other appurtenant facilities constructed as part of the project; 

3. identify any facilities or equipment intended to remain on site after closure, the 
reason, and any future use; and 

4. address conformance of the plan with all applicable laws, ordinances, regulations, 
standards, and local/regional plans in existence at the time of facility closure, and 
applicable conditions of certification. 
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Prior to submittal of the proposed facility closure plan, a meeting shall be held between 
the project owner and the Energy Commission CPM for the purpose of discussing the 
specific contents of the plan. 

In the event that there are significant issues associated with the proposed facility 
closure plan’s approval, or if the desires of local officials or interested parties are 
inconsistent with the plan, the CPM shall hold one or more workshops and/or the 
Energy Commission may hold public hearings as part of its approval procedure. 

As necessary, prior to or during the closure plan process, the project owner shall take 
appropriate steps to eliminate any immediate threats to public health and safety and the 
environment, but shall not commence any other closure activities until the Energy 
Commission approves the facility closure plan. 

Unplanned Temporary Closure/On-Site Contingency Plan 
(COMPLIANCE-12) 
In order to ensure that public health and safety and the environment are protected in the 
event of an unplanned temporary facility closure, it is essential to have an on-site 
contingency plan in place. The on-site contingency plan will help to ensure that all 
necessary steps to mitigate public health and safety impacts and environmental impacts 
are taken in a timely manner. 

The project owner shall submit an on-site contingency plan for CPM review and 
approval. The plan shall be submitted no less than 60 days (or other time agreed to by 
the CPM) prior to commencement of commercial operation. The approved plan must be 
in place prior to commercial operation of the facility and shall be kept at the site at all 
times. 

The project owner, in consultation with the CPM, will update the on-site contingency 
plan as necessary. The CPM may require revisions to the on-site contingency plan over 
the life of the project. In the annual compliance reports submitted to the Energy 
Commission, the project owner will review the on-site contingency plan, and 
recommend changes to bring the plan up to date. Any changes to the plan must be 
approved by the CPM. 

The on-site contingency plan shall provide for taking immediate steps to secure the 
facility from trespassing or encroachment. In addition, for closures of more than 90 
days, unless other arrangements are agreed to by the CPM, the plan shall provide for 
removal of hazardous materials and hazardous wastes, draining of all chemicals from 
storage tanks and other equipment, and the safe shutdown of all equipment. (Also see 
specific conditions of certification for the technical areas of Hazardous Materials 
Management and Waste Management)  

In addition, consistent with requirements under unplanned permanent closure 
addressed below, the nature and extent of insurance coverage, and major equipment 
warranties must also be included in the on-site contingency plan. In addition, the status 
of the insurance coverage and major equipment warranties must be updated in the 
annual compliance reports. 
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In the event of an unplanned temporary closure, the project owner shall notify the CPM, 
as well as other responsible agencies, by telephone, fax, or e-mail, within 24 hours and 
shall take all necessary steps to implement the on-site contingency plan. The project 
owner shall keep the CPM informed of the circumstances and expected duration of the 
closure. 

If the CPM determines that an unplanned temporary closure is likely to be permanent, 
or for a duration of more than 12 months, a closure plan consistent with the 
requirements for a planned closure shall be developed and submitted to the CPM within 
90 days of the CPM’s determination (or other period of time agreed to by the CPM). 

Unplanned Permanent Closure/On-Site Contingency Plan 
(COMPLIANCE-13) 
The on-site contingency plan required for unplanned temporary closure shall also cover 
unplanned permanent facility closure. All of the requirements specified for unplanned 
temporary closure shall also apply to unplanned permanent closure. 

In addition, the on-site contingency plan shall address how the project owner will ensure 
that all required closure steps will be successfully undertaken in the event of 
abandonment.  

In the event of an unplanned permanent closure, the project owner shall notify the CPM, 
as well as other responsible agencies, by telephone, fax, or e-mail within 24 hours and 
shall take all necessary steps to implement the on-site contingency plan. The project 
owner shall keep the CPM informed of the status of all closure activities.  

A closure plan, consistent with the requirements for a planned closure, shall be 
developed and submitted to the CPM within 90 days of the permanent closure or 
another period of time agreed to by the CPM. 

Post Certification Changes to the Energy Commission Decision: 
Amendments, Ownership Changes, Staff Approved Project 
Modifications and Verification Changes (COMPLIANCE-14) 
The project owner must petition the Energy Commission pursuant to Title 20, California 
Code of Regulations, section 1769, in order to modify the project (including linear 
facilities) design, operation or performance requirements, and to transfer ownership or 
operational control of the facility. It is the responsibility of the project owner to 
contact the CPM to determine if a proposed project change should be considered 
a project modification pursuant to section 1769. Implementation of a project 
modification without first securing Energy Commission, or Energy Commission staff 
approval, may result in enforcement action that could result in civil penalties in 
accordance with section 25534 of the Public Resources Code. 
 
A petition is required for amendments and for staff approved project modifications 
as specified below. Both shall be filed as a “Petition to Amend.” Staff will determine if 
the change is significant or insignificant. For verification changes, a letter from the 
project owner is sufficient. In all cases, the petition or letter requesting a change should 
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be submitted to the CPM, who will file it with the Energy Commission’s Dockets Unit in 
accordance with Title 20, California Code of Regulations, section 1209. 
 
The criteria that determine which type of approval and the process that applies are 
explained below. They reflect the provisions of Section 1769 at the time this condition 
was drafted. If the Commission’s rules regarding amendments are amended, the rules 
in effect at the time an amendment is requested shall apply. 

Amendment 
The project owner shall petition the Energy Commission, pursuant to Title 20, California 
Code of Regulations, Section 1769(a), when proposing modifications to the project 
(including linear facilities) design, operation, or performance requirements. If a proposed 
modification results in deletion or change of a condition of certification, or makes 
changes that would cause the project not to comply with any applicable laws, 
ordinances, regulations, or standards the petition will be processed as a formal 
amendment to the final decision, which requires public notice and review of the Energy 
Commission staff analysis and approval by the full Commission. The petition shall be in 
the form of a legal brief and fulfill the requirements of Section 1769(a). Upon request, 
the CPM will provide a sample petition to use as a template. 

Change of Ownership 
Change of ownership or operational control also requires that the project owner file a 
petition pursuant to section 1769 (b). This process requires public notice and approval 
by the full Commission. The petition shall be in the form of a legal brief and fulfill the 
requirements of Section 1769(b). Upon request, the CPM will provide a sample petition 
to use as a template. 

Staff Approved Project Modification 
Modifications that do not result in deletions or changes to conditions of certification, that 
are compliant with laws, ordinances, regulations and standards and will not have 
significant environmental impacts may be authorized by the CPM as a staff approved 
project modification pursuant to section 1769(a) (2). Once staff files an intention to 
approve the proposed project modifications, any person may file an objection to staff’s 
determination within 14 days of service on the grounds that the modification does not 
meet the criteria of section 1769 (a)(2). If a person objects to staff’s determination, the 
petition must be processed as a formal amendment to the decision and must be 
approved by the full commission at a noticed business meeting or hearing. 

Verification Change 
A verification may be modified by the CPM without requesting an amendment to the 
decision if the change does not conflict with the conditions of certification and provides 
an effective alternate means of verification.  

CBO DELEGATION AND AGENCY COOPERATION 

In performing construction and operation monitoring of the project, Energy Commission 
staff acts as, and has the authority of, the Chief Building Official (CBO). Energy 
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Commission staff may delegate CBO responsibility to either an independent third party 
contractor or the local building official. Energy Commission staff retains CBO authority 
when selecting a delegate CBO, including enforcing and interpreting state and local 
codes, and use of discretion, as necessary, in implementing the various codes and 
standards. 

Energy Commission staff may also seek the cooperation of state, regional, and local 
agencies that have an interest in environmental protection when conducting project 
monitoring. 

ENFORCEMENT 

The Energy Commission’s legal authority to enforce the terms and conditions of its 
Decision is specified in Public Resources Code sections 25534 and 25900. The Energy 
Commission may amend or revoke the certification for any facility, and may impose a 
civil penalty for any significant failure to comply with the terms or conditions of the 
Energy Commission Decision. The specific action and amount of any fines the Energy 
Commission may impose would take into account the specific circumstances of the 
incident(s). This would include such factors as the previous compliance history, whether 
the cause of the incident involves willful disregard of LORS, oversight, unforeseeable 
events, and other factors the Energy Commission may consider. 

NONCOMPLIANCE COMPLAINT PROCEDURES 
Any person or agency may file a complaint alleging noncompliance with the conditions 
of certification. Such a complaint will be subject to review by the Energy Commission 
pursuant to Title 20, California Code of Regulations, section 1237, but in many 
instances the noncompliance can be resolved by using the informal dispute resolution 
process. Both the informal and formal complaint procedure, as described in current 
State law and regulations, are described below. They shall be followed unless 
superseded by future law or regulations. 

Informal Dispute Resolution Process 
The following procedure is designed to informally resolve disputes concerning the 
interpretation of compliance with the requirements of this compliance plan. The project 
owner, the Energy Commission, or any other party, including members of the public, 
may initiate an informal dispute resolution process. Disputes may pertain to actions or 
decisions made by any party, including the Energy Commission’s delegate agents. 

This process may precede the more formal complaint and investigation procedure 
specified in Title 20, California Code of Regulations, section 1237, but is not intended to 
be a substitute for, or prerequisite to it. This informal procedure may not be used to 
change the terms and conditions of certification as approved by the Energy 
Commission, although the agreed upon resolution may result in a project owner, or in 
some cases the Energy Commission staff, proposing an amendment. 

The process encourages all parties involved in a dispute to discuss the matter and to 
reach an agreement resolving the dispute. If a dispute cannot be resolved, then the 
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matter must be brought before the full Energy Commission for consideration via the 
complaint and investigation procedure. 

Request for Informal Investigation 
Any individual, group, or agency may request the Energy Commission to conduct an 
informal investigation of alleged noncompliance with the Energy Commission’s terms 
and conditions of certification. All requests for informal investigations shall be made to 
the designated CPM. 

Upon receipt of a request for an informal investigation, the CPM shall promptly notify the 
project owner of the allegation by telephone and letter. All known and relevant 
information of the alleged noncompliance shall be provided to the project owner and to 
the Energy Commission staff. The CPM will evaluate the request and the information to 
determine if further investigation is necessary. If the CPM finds that further investigation 
is necessary, the project owner will be asked to promptly investigate the matter. Within 
seven working days of the CPM’s request, provide a written report to the CPM of the 
results of the investigation, including corrective measures proposed or undertaken. 
Depending on the urgency of the noncompliance matter, the CPM may conduct a site 
visit and/or request the project owner to also provide an initial verbal report, within 48 
hours.  

Request for Informal Meeting 
In the event that either the party requesting an investigation or the Energy Commission 
staff is not satisfied with the project owner’s report, investigation of the event, or 
corrective measures proposed or undertaken, either party may submit a written request 
to the CPM for a meeting with the project owner. Such request shall be made within 14 
days of the project owner’s filing of its written report. Upon receipt of such a request, the 
CPM shall: 
1. immediately schedule a meeting with the requesting party and the project owner, to 

be held at a mutually convenient time and place; 

2. secure the attendance of appropriate Energy Commission staff and staff of any other 
agencies with expertise in the subject area of concern, as necessary; 

3. conduct such meeting in an informal and objective manner so as to encourage the 
voluntary settlement of the dispute in a fair and equitable manner; 

4. After the conclusion of such a meeting, promptly prepare and distribute copies to all 
in attendance and to the project file, a summary memorandum that fairly and 
accurately identifies the positions of all parties and any understandings reached. If 
an agreement has not been reached, the CPM shall inform the complainant of the 
formal complaint process and requirements provided under Title 20, California Code 
of Regulations, section 1230, et. seq. 

Formal Dispute Resolution Procedure-Complaints and Investigations 
Any person may file a complaint with the Energy Commission’s Dockets Unit alleging 
noncompliance with a Commission decision adopted pursuant to Public Resources 
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Code section 25500. Requirements for complaint filings and a description of how 
complaints are processed are in Title 20, California Code of Regulations, section 1237. 
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KEY EVENTS LIST 
 
PROJECT:   
 
DOCKET #:   
 
COMPLIANCE PROJECT MANAGER:   
 

EVENT DESCRIPTION DATE 

Certification Date  

Obtain Site Control  

Online Date  

POWER PLANT SITE ACTIVITIES  

Start Site Mobilization   

Start Ground Disturbance  

Start Grading  

Start Construction  

Begin Pouring Major Foundation Concrete  

Begin Installation of Major Equipment  

Completion of Installation of Major Equipment  

First Combustion of Gas Turbine  

Obtain Building Occupation Permit  

Start Commercial Operation  

Complete All Construction  

TRANSMISSION LINE ACTIVITIES  

Start T/L Construction  

Synchronization with Grid and Interconnection  

Complete T/L Construction  

FUEL SUPPLY LINE ACTIVITIES  

Start Gas Pipeline Construction and Interconnection  

Complete Gas Pipeline Construction  

WATER SUPPLY LINE ACTIVITIES  

Start Water Supply Line Construction  

Complete Water Supply Line Construction  
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CONDITION 
NUMBER SUBJECT DESCRIPTION 

COMPLIANCE-1 Unrestricted 
Access  

The project owner shall grant Energy Commission staff 
and delegate agencies or consultants unrestricted 
access to the power plant site. 

COMPLIANCE-2 Compliance 
Record 

The project owner shall maintain project files on-site. 
Energy Commission staff and delegate agencies shall 
be given unrestricted access to the files.  

COMPLIANCE-3 Compliance 
Verification 
Submittals 

The project owner is responsible for the delivery and 
content of all verification submittals to the CPM, 
whether such condition was satisfied by work 
performed or the project owner or his agent. 

COMPLIANCE-4 Pre-construction 
Matrix and Tasks 
Prior to Start of 
Construction  

Construction shall not commence until the all of the 
following activities/submittals have been completed: 

• property owners living within one mile of the project 
have been notified of a telephone number to 
contact for questions, complaints or concerns, 

• a pre-construction matrix has been submitted 
identifying only those conditions that must be 
fulfilled before the start of construction, 

• all pre-construction conditions have been complied 
with, 

• the CPM has issued a letter to the project owner 
authorizing construction. 

COMPLIANCE-5 Compliance Matrix The project owner shall submit a compliance matrix (in 
a spreadsheet format) with each monthly and annual 
compliance report which includes the status of all 
compliance conditions of certification. 

COMPLIANCE-6 Monthly 
Compliance 
Report including a 
Key Events List 

During construction, the project owner shall submit 
Monthly Compliance Reports (MCRs) which include 
specific information. The first MCR is due the month 
following the Energy Commission business meeting 
date on which the project was approved and shall 
include an initial list of dates for each of the events 
identified on the Key Events List. 

COMPLIANCE-7 Annual 
Compliance 
Reports 

After construction ends and throughout the life of the 
project, the project owner shall submit Annual 
Compliance Reports instead of Monthly Compliance 
Reports. 
 



COMPLIANCE TABLE 1 
SUMMARY of COMPLIANCE CONDITIONS OF CERTIFICATION 

August 2010 7-19 GENERAL CONDITIONS 

COMPLIANCE-8 Confidential 
Information 

Any information the project owner deems confidential 
shall be submitted to the Energy Commission’s 
Executive Director with a request for confidentiality. 

COMPLIANCE-9 Annual fees Payment of Annual Energy Facility Compliance Fee 

COMPLIANCE-10 Reporting of 
Complaints, 
Notices and 
Citations 

Within 10 days of receipt, the project owner shall 
report to the CPM, all notices, complaints, and 
citations. 

COMPLIANCE-11 Planned Facility 
Closure 

The project owner shall submit a closure plan to the 
CPM at least 12 months prior to commencement of a 
planned closure. 

COMPLIANCE-12 Unplanned 
Temporary Facility 
Closure 

To ensure that public health and safety and the 
environment are protected in the event of an 
unplanned temporary closure, the project owner shall 
submit an on-site contingency plan no less than 60 
days prior to commencement of commercial operation. 

COMPLIANCE-13 Unplanned 
Permanent Facility 
Closure 

To ensure that public health and safety and the 
environment are protected in the event of an 
unplanned permanent closure, the project owner shall 
submit an on-site contingency plan no less than 60 
days prior to commencement of commercial operation. 

COMPLIANCE-14 Post-certification 
changes to the 
Decision 

The project owner must petition the Energy 
Commission to delete or change a condition of 
certification, modify the project design or operational 
requirements and/or transfer ownership of operational 
control of the facility. 
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COMPLAINT LOG NUMBER:       DOCKET NUMBER:       

PROJECT NAME:       

COMPLAINT INFORMATION 

NAME:       PHONE NUMBER:       

ADDRESS:       

COMPLAINT 

DATE COMPLAINT RECEIVED:       TIME COMPLAINT RECEIVED:       

COMPLAINT RECEIVED BY:      TELEPHONE        IN WRITING (COPY ATTACHED) 

DATE OF FIRST OCCURRENCE:       

DESCRIPTION OF COMPLAINT (INCLUDING DATES, FREQUENCY, AND DURATION):       

  

  

FINDINGS OF INVESTIGATION BY PLANT PERSONNEL:       

  

  

DOES COMPLAINT RELATE TO VIOLATION OF A CEC REQUIREMENT?     YES          NO 

DATE COMPLAINTANT CONTACTED TO DISCUSS FINDINGS:       

DESCRIPTION OF CORRECTIVE MEASURES TAKEN OR OTHER COMPLAINT RESOLUTION:       

  

  

DOES COMPLAINT AGREE WITH PROPOSED RESOLUTION?   YES          NO 

IF NOT, EXPLAIN:       

  

CORRECTIVE ACTION 

IF CORRECTIVE ACTION NECESSARY, DATE COMPLETED:      

DATE FIRST LETTER SENT TO COMPLAINT (COPY ATTACHED):      

DATE FINAL LETTER SENT TO COMPLAINT (COPY ATTACHED):      

OTHER RELEVANT INFORMATION:      

 

 

“This information is certified to be correct.” 

PLANT MANAGER SIGNATURE:  DATE:  

(ATTACH ADDITIONAL PAGES AND ALL SUPPORTING DOCUMENTATION, AS REQUIRED) 
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